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ABSTRACT 

This overTiew study exaaines the systems presently 
used at Purdue Oniversity to circulate library and audiovisual 
■aterials in the general library, the 28 departmental libraries, and 
the audiovisual cetiter. Also exaiined are three basic approaches to 
the automation of library circulation systeis, with examples drawn 
froi systems already in operation. In addition, the impact of the 
emergence of consortia of libraries dedicated to cooperative 
processing of materials has been considered and incorporated into the 
design. The conclusion of the design team is that the on-line system 
at Ohio State University be adopted with minor modifications for use 
at Purdue. Of particular interest in a technical sense are the 
recommendations for use of a new technology, light pens reading 
bar-encoded labels, and the adaptation of an existing operational 
circulation system from another university. The proposed system will 
also have an impact on other future university applications because 
of the inclusion of the bar-encoded, machine readable label on the 
university passport usable for many purposes. (Author) 
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SDMHABT >MD CONCIDSTQMS 



This OverYi6« Study exaiines the systeis presently used to 
circulate library and audio-Tisual laterials in the General Library^ 
twenty-eight departmental libraries, and the Aadio-Visual Center. 
Also exaalned are three basic approaches to the autonation of library 
circulation systens, vith exaiples drawn fron systeis already in 
operatioG. In addition, the iipact o^f the emergence of consortia of 
libraries dedicated to cooperatiTe* processing of laterials has been 
considered and incorporated into the design. The conclusion of the 
design teas is that the on-line systei at Ohio State University be 
adopted vith oinor lodification for use at Purdue. Of particular 
interest in a technical sense are the recoisendations for use of a new 
technology, light pens reading bar-encoded labels, and the adaptation 
of an existing operational circulation systen fros another university. 
The proposed systei will also have an iipact on other" future 
Qniversity applications because of the inclusion of a bar-eacoded, 
■achine readable label on the University passport useable for lany 
purposes. 

the proposed systei is operationally feasible, will enhance 
traditional circulation functions, will better utilize existing 
resources, and will provide greatly increased capabilities for the 
Purdue Libraries and Audio-Visual Center systei. 

Attached to this report are two copies of ADPC fori nuiber 120 
which contain ischeduled dates for the start and coipletion of the 
various project tasks and activities. In order to leet these 
schedules, approval of this report is needed by February 1, 1974. If 
approval is not obtained by then, the two schedules say have to be 
revised before work can begin. 



IHTRODDCTIOM 



This Study focQses on the de?elopieiit of a library circQlatioo 
systes and is a logical follov-on to the General Plan which was 
approved on April 15, 1973. The General Plan specified a list of 
library antosation project objectives, not all of which apply to the 
circulation application. Therefore a list of specific circulation 
systes objectives has been developed as a prelude to the general 
design of a circulation systes. 



OBJBCTIfES 



The library circulatiou systes project objectives are as follows: 

1. Beduce or at least slow the pace of increase of personnel 
costs required to provide adequate circulation services. 

2. Belease circulation systes personnel tine to bIIow thes to 
provide isproved patron services. 

3. Provide additional patron services not otherwise feasible 
because of technical and/or cost considerations. 

4* Provide faster patron service, thus increasing user 
satisfaction with the library's circulation systes. 

5. Isprove the availability, quality, accuracy, breadth of 
coverage, and currency of circulation systes statistical 
inforsation for sanagesent. 

6. Isprove the accuracy and tiieliness of circulation systes 
operational data. 

7. Provide tore efficient interfaces between the circulation 
systes and other Oniversity systess. 

8. (rovide circulation systes interfaces to systess external to 
the University. 

9. Istablish a data base which will serve as a basis for systess 
developient in the foreseeable future. 



10. Insuce coipatability of the circulation systei functions and 
data base vith the Cooperative Bibliographic Center for 
Indiana Libraries (COBICIl) and developing Indiana, national, 
and international standards. 

11. Otiliie existing systei designs and coipnter programs wherever 
possible. 

12. Utilize data collection devices whenever possible to reduce 
clerical activity. 

13. Iiprove the security of library Materials and data files 
thereby reducing the incidence of library Materials being 
reioved without proper checkout, and insure that library 
records cannot be irretrievably destroyed. 

The afore listed objectives are inclusive. They reflect the needs 
of the fuidue Libraries and Audio-Visual Center, especially the 
general needs of iiproved services and iiproved utilization of 
resources to achieve increased cost effectiveness. Please read the 
objectives very carefully. These are fundasental guidelines to be 
adhered to by the development teai in creating the detailed design of 
the circQlaticn systei. 

Please note that these objectives are not necessarily biased toward 
the coiputerization of circulation functions. Rather, automating 
should be viewed as developing the best blend of computerized and 
lanual processing systeis and the best blend of output ledia, such as 
printouts, teriinal displays, licro-foris, etc., to achieve the stated 
objectives. 



I 

COST EIPECTIV2NESS 



Underlying the stateient of each of the above thirteen objectives 
is the general objective of iiproving the cost effectiveness of the 
Purdue Libraries and Audio-Visual Center. Cost effectiveness is not 
solely a latter of reducing costs but rather one of relating the 
benefits obtained froi investing in new services and facilities to the 
funds expended. 

The expenditure of funds can be accounted for in a straightforward 
lanner. Personnel, materials, and coiputer facilities needed for the 
development and operation of a system can be costed out by multiplying 
accumulated quantities by standard rates. 

Benefits are not so easily quantified. Certainly there can be 
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eipectaticns of savings in supplies which can be costed out using 
invoice prices, but the saving cf staff tiae is another natter. The 
sources of such savings are the computerization of aanual functions 
and the increased accuracy of operating data. Typically, such savings 
are hard to sua together to enable an PTE position to be eliiinated. 
Bather, the tiie savings are scattered aiong several positions and the 
extra tine available lay be spent doing nev tasks or absorbing an 
increased transaction voluie. An additional coiplication is that tiie 
savings can occur in units outside of the library. For exaiple, 
aatosaticn of the interface to process encuibrances sight directly 
benefit the Bursac«s Office. 

kn even acre difficult benefit to evaluate is the savings in 
library user tise. Savings should result fros faster circulation 
operations and services and lore accurate data being available. Even 
if this quantity is leasurable in a particular situation, the library 
adsinistiator has no control over hov the freed- up tiae is to be 
spent. 

Any analysis at costs and benefits lust take into account the 
avoidance of future cost increases. As the library is a labor 
intensive operation, the iipact of inflation on salaries and vages is 
an iapoitant factor to consider. Any reduction in FTE positions, of 
course, cliiinates the effect of inflation on that portion of the wage 
and salary budget. In addition, to the extent that there is an 
increase in the nusber of transactions which can be handled vithout 
additicnal ITE positions, inflationary vage trends* can again be 
negated. Bising vage rates are then traded for sore stable coipater 
rates, coiputer costs tending to renain constant because of continuing 
increases in lachine efficiency due to iiproved technology. 

It is expected that benefits will derive froi increased security of 
both library naterials and data files. There is no suggestion that 
the materials security problei can be attacked directly by the 
aatonaticn project, hovever, the institution of systeis vhich reduce 
the users dissatisfaction vith the library can be ^expected to inprove 
the situation. For exanple, there should be a reduction in the 
incidence of unauthorized borrowing as indicated by a count of itens 
■issing froi the shelves but for vhich no circulation record exists. 
Also, iapxoved systeis nay allow library personnel to schedule 
specific tiae for security duties. 

File security is an expensive function, both in terns of 
reconstrccting a lost file for which no backup exists and of providing 
backup copies. The periodic aicrofilaing of aanual files is 
expensive. These costs can be largely avoided by using lachine 
readable files which can be electronically copied. Thus, the benefit 
of avoiding security expenses nust be counted in any analysis. 

Hanagcaent inforaation is still another benefit vhich is difficult 
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to leasure. It is expected that better decisions can be lade 
regarding the aiount and subsequent allocation of book funds, purchase 
of duplicate copies of laterials, institution of appropriate loan and 
binding policies, space and facilities planning, assignient cf 
personnel, and evaluation of alternative sethods of book selection. 
This will result in better utilization of the resources of the 
librarie£s/AVC. Again, the avoidance of costs, in particular clerical 
tile needed to accueulate the required data, can be quantified and 
used as justification. 

The iiproveient of services has been touched on before through the 
• discussion of saving user tiie. Supplying sore accurate, tore tisely, 
and sore varied sources of infomation through isproved access to the 
circulation records and shelf list surely sust benefit the patron and 
the University. He see no way in which to assign a dollar value to 
these isproved services. Certainly, a favorable response can be 
expected f ros the^ users. At Ohio State University, the response to a 
nev circulation and searching systei contributed to a significant 
increase in the utilization of the OSO Libraries as measured by the 
asount of borroving. 

The final factor to consider is one for which quantitative data are 
available but over which the Libraries/AVC has little control. 
Overhead costs, primarily fixed facilities and general University 
overhead, are difficult to assign to soseone else. Any work space 
saved in the libraries can well ice used for other library purposes 
since additional space is badly needed. The lost advantageous way to 
view overhead is not tc worry about its reduction but rather its 
isproved utilization. Should we be able to ^ raise a variety of 
transaction rates, particularly the nuiber of circulations per year, 
the unit costs of the transactions will drop as the overhead factors 
and perscnnel costs are held down. 

In suisary, we face the old probles of being able to identify cost 
savings but not being able to accuaulate thea in a way which enables 
us to reduce the Libraries/AVC budget. This situation say not be 
palatable but certainly is preferable to ignoring so-called intangible 
benefits. 



OOTimS OP BSPOBT 



The following section contains a description of the current 
.situation in the Purdue Libraries and Audio-Visual Center and the 
Bultitude of circulation systeis now in use. Three systens are used 
as lodels to represent the entire variety now in operation. The 
deficiencies and probleis with the present situation are also 
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presented. 

This is folloved by a description of aotoaated circulation systeis 
elready operational and of the types of data collection technology 
Qsed by these systees. 

The next section describes the circulation systes vhich is proposed 
to serve the entire caipus. The description is in functional tens 
and includes laterial on alternatiTe designs and technologies 
considered, the influence of eierging cooperatiTe groups and national 
and international standards of inforsation exchange* and the need to 
interface and be cospatible vith other OniYersity systess. 

The ccncludicg section sussari2es the cost and benefits of the 
proposed systes and presents a schedule for iiplesentation. 

Appreciation is expressed to the five sesbers of the Circulation 
Systes Advisory Group vho greatly aided developsent of this proposal 
by contributing ideas, gathering data, and revieving working docusents 
generated by the library Systeis onit. 



I 



SESCRIVTIOH OF EXISTIliG PORDOB SYSTEHS 



DocQicnting the correot circulation systeis in ose in the Pacdue 
libraries/AVC has turned out to be a very coiplicated project. The 
circulating of books in and out of a library and aaintaining records 
necessary to keep track of the transactions (the actitity 
traditionally considered as circulation) seets at first glance to be a 
fairly straightforward activity. If there were one library 
circulating one type of laterial with one circulation policy, this 
«oQld sake satters relatively siiple, but this is not the case at 
Purdue. 

The Purdue Libraries and iudio-Tisual Center Systei is lade up of 
26 schocl and departiental libraries, the General library, and the 
Indio-Visual Center. Bach one of these locations establishes its own 
circulaticn pclicies and rules, its own files, and its own procedures 
for handling circulation activity. In other vords, each location 
operates its circulation activity independently of other locations. K 
survey of the 30 locations revealed sinilarities, but not a single 
case of tvo or lore locations using the saie policies, procedures, 
etc. in the circulation activity.. 

The one ccsion feature of all 28 departiental libraries and the 
Gener/,1 library is the card catalog (or shelf list) record. Since all 
cataloging is done centrally, each of the 29 library locations has the 
sas'. book cataloged in the saie vay. This catalog record is held both 
centrally in the General library and in each departiental library 
■here tie itei is held. There are, hojever, laterials in all of the 
locations which have been recorded only locally. Records of these 
local itcis are not held centrally. 

Rose use (outside the library) circulations have generally 
increased over the years, e.g. froi 1964/^5 to 1971/72 the total 
increased froi 310,689 to 444,164. But in 197^73 the total dropped 
soietrhat to 422,523. These totals inclnde all departiental libraries 
and the General Library. 

Even though the general trend throughout the libraries has been one 
of increasing circulation, the General Library has shown a decreasing 
trend while the departmental libraries have shown large increases froi 
year to year. Only the 1972/73 year shoved any decrease froi the 
previous year for the departiental libraries. 

The ludio-Visual Center also showed a decrease froi 1971/72 to 
1972/73. Appendix h suiiarizes the circulation statistics froi 1964 
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to 1973 for both hoae and libiary ases. 

Inforiation docuaenting the current systeas vas gathered in a 
nnabec of different ways. The folloving vere the techniques and 
sources of that inforiation. (Hucb of the work done in the Overview 
Study is docusented in a series of libracy Systeas Unit working 
papers. These are listed in Appendii D.) 

.1. The Circulation Systea Advisory Group - This group vas aade up 
of five librarians, one closely associated vith the General 
library circulation activity, three froa the departaental 
libraries, and one froa the Catalog Dnit. Their job "vas to 
advise Library Systess Onit personnel in the work being done 
for tbe overview Study. 

2. *Tbe Circulation Overview Study, Existing Caapus Systea 
Survey* (COS 6/73) - This was a 13 itea survey sent to each 
library location, asking for detailed inforaation about each. 
Tbe saivey was explained and collected by aeabers of the 
Idvisory Group. The surveys were coapleted by persons aost 
closely involved vith the circulation activities at each 
location, not only tbe professional librarians supervising. 

3. *The Circulation Overviav Study Survey* (COS 19/73) - This vas 
a 10 itea survey sent tc each library location reguesting acre 
details not deterained in tbe first survey. In addition, this 
survey vas ^be aain instruaent for gathering cost data froa 
the various locations. 

4. Inter vievs in 1971 by library Systeas Onit personnel vith 
librarians throughout the Libraries/A?C Systea to detcraine 
needs and probleas with existing situations. 

5. A detailed study by Hr. Jases Leet, an IBH Assistant 
flarketing Representative, in August 1972 of the circulation 
cystes used in the General Library. 

6. Inforaal interviews with librarians and other personnel 
involved vith the circulation activity. 

Although there is auch variation aaong the 29 locations, there are 
basicallj two- circulation systeas in use at Purdue. (The Audio-Visual 
Center circulation activity is, however, unique enough to consider as 
a third cne.) 
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TRIMS4CTI0N CARD STSTBH 



The first basic systei (called a 'transaction card* systei) is in 
use at the General Library and the Krannert departnental library. 
These tvc locations accounted for ap )roxiiately 206,000 hone use 
charges in 1972/73 (or about U9X of the total circulation activity at 
Purdue, not including the Audio>Visual Center). This systes is used 
in th€ General Library and Krannert Library for all saterials leaving 
the libraries except reserve and reference iteis. In the transaction 
card systes there is no pre-recorded inforsation which reiains vith 
the bock. Every tiae a book is circulated, a nev bibliographic aad 
identification record has to te created. The folloving is a general 
description of the operating procedures. A detailed flow chart is 
includc'd as Appendix B. 

1. ihen charging out a book, the library user fills out a three 
part bone use fori foi each itex. The user is reguired to 
fill out his/her naae, address, and status and the author's 
k'ase and short title of the book. A Purdue passport say also 
be used for stasping on the hone use fori.. 

The library clerk takes the hoie use fori and a separate, pre- 
BUibered transaction card, and writes the call nuiber of the 
book so that it appears on all parts of the hoie use fori and 
transaction card. The transaction nuvber is written so that 
it appears on the hoie use fori and the book pocket. 

The pre-nuibered transaction card is placed in the book pocket 
and staaped with the due date. The hoie use fori is separated 
into one transaction slip and two overdue slips. These are 
filed the next lorning in a transaction nuiber file (divided 
by date due) and in a call nuiber file (divided by floor in 
the General Library). 

2. lo discbarge an itei, the pre-nuibered transaction card is 
xeioved froi the book and coipared against the work rooi 
transaction file. The iittching card is then pulled to coipare 
against the call nuiber file. The latching card is then 
pulled froK the call nuiber file. At various points in this 
discharge procedure, th3 following guestions lust be answered 
and appcopriate action taken: 

A. If book has been renewed, a "renewal file lust be 
checked and a record purged. 

B. If the book is to be held for soieone else, that 
person lust be notified of the book's availability and 
the resbelving of the book prevented. 

C. Does the call ouiber agree thtoughout the procedure 
with the transaction nuiber associated with the 



tcansaction? Several checks are aade throughout foe 
accuracy. 



3« To reoev an itea, thd transaction nuaber is needed to trace 
through and update the files. (A call nuaber can be used but 
this is generally discouraged.) A bock is renewed if a save 
has not been placed on it and if certain other restrictions do 
not apply. The transaction nfuaber file and the call nuiber 
file arc updated in this procedure. 

« 

4. When a book becoies overdue, all files mst be updated. 
Cvecdues are autoiatically identified by the transaction file 
since it is divided by the date due. The first overdue notice 
is already prepared since one of the slips froa the hose use 
fori is used, but notices, letters, and encuabrances after the 
first overdue notice are prepared Individually and with 
considerable clerical effort. 

5. A save is placed on a book by appropriately flagging the 
transaction file and typing a notice for the shelvers to 
prevent the book froa being reshelved when It is returned. 

6« Bocks are recalled froa borrowers for two aain reasons, either 
another borrower is waiting to use the book, or the book is to 
be placed in a class reserve collection for short ten loans. 

If another borrower wants a book that is already checked out, 
ke/she fills out a save card requesting the book. The library 
clerk flags the transaction file card so that an availability 
notice can be sent when the itea is returned. At the saae 
tiae a notice is typed for the shelvers so that the book 
itself can be caught when returned. If a book is overdue, 
then the recall notice and the overdue notice are essentially 
the saae thing. 

Folicies concerning when a book aay be recalled and how the 
borrower is to be notified vary, depending on the situation. 
A typed notice or a telephone call aay be used to perfora the 
actual recall, depending on the urgency of the situation. In 
any case, the transaction card is always tagged or aarked in 
soae way concerning the action taken in recalling an itea. 

7. Status inquiries and problea inquiries have no foraal 
procedures. (Probleas or *snags* resulting froa a aissing 
transaction card in either the circulation file or returned 
book are handled as outlined in the flow chart in Appendix B.) 
Ihe card catalog, any of the nuaerous circulation files, or 
any of the listings or files associated with the circulation 
activities Bight be searched when resolving these problea 
inquiries. 
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8. Statistics concerning the naiber of users leaving the library 
are tallied by an an ezit control clerk (who at the sane time 
checks the legality of books leaving the library) . 

Statistics cn class reserve and hone use circulation are 
tallied once per day by a circulation clerk. In library use 
statistics are kept by the shelvers. Both of these statistics 
are tallied once each day and totaled lonthly. 



Files Used in the transaction Card Systea 



1« Horkrooi bin - - file of laterials currently checked out to 
patrons - in transaction nuiber order by due date 

2« Files located at the loan desk: 

A. File of books checked out in sequence by call nusber 

B. File of books located in the attic or warehouse 

C. Books on indefinite loan 

0. Books checked out to departmental libraries for their 
class reserve collection 

E. Books classified as 'tenporary aissings* 

F. Books classified as 'permanent aissings* 

6. Books on loan to the Reserve Book Boon (BBR) 
H. Books in the Prevention of Loss (PL) collection 

1. Books in binding 

J. Faculty loans arranged by type of loan and nuaber of 
notices sent 

3. Reserves - call nuaber file of materials requested by library 
(atrons 

4. Class Reserves - books on loan to departmental libraries for 
their class reserte collections 

5. Incuabrance file - a file of all students, faculty, and staff 
iiith books which are long overdue 

6. *Says returned* file - all *says returneds* which have fallen 
overdue 

7. Visiters* permits - includes people with visitor*s permits, 
graduate two month peimits, and faculty assistant permits 

8. Clear-let file - includes all encumbrances which have been 
cleared within the last two years 
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9. fie-let £ile - includes a listing in both call nunber and 

transaction nnnber order of laterials over one year overdue. 

(All other circulation records of these books have been 
destroyed except for the encuibrance file.) 

10. lists of lost books which have been paid for and re-ordered 

11. Bailing file - of all books sailed out in U.S. sail 

12. Feople count - list of the nuiber of people leaving the 
library per day - tenpocarily separated into the periods of 
C800-1700 and 1700-2400 hours 

13. ledger - call nuaber listing of books paid for 

14. Elack book - list of lissing transaction cards, blue or gray 
copies 

15. File of books checked out during the current day 

1. Transaction nusber order - grouped into three veek, 

tvo sonth, and overnight loans. 
B. Call nuiber order - arranged by floor 

16. Vhere file - books reported sissing fros one to six souths 

17. iransaction card file - (unused transaction cards stored 
temporarily awaiting use - in transaction nuaber seguence) 



* Porss Used in the Transaction card Systes 

Veil ever 100 separate forns exist for this system. The sost 
significant ones are: 

1. Ihree part charge out fori 

2. Iransaction card (pre-nuibered and notched) 

3. Availability notifications (several types exist) 

4. Overdue notices (several types exist) 

5. Status notification (if non-circulating) 

6. Keguests to the Bursar to encuabet student records 
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7. 



Yisitor and special status pernits 



8. 



Fage requests (for books in the vaiehouse or attic) 



9. 



lieserve (save) forss 



10. 



Search requests 



11. 



Beneval slips (two part) 



12. 



Special location cards 



13. 



lost and found 



14. 



clearance foris for encuibered records 



15. Several loose leaf notebooks where lists of overdues, 
cncuibrancesy etc. are kept. 



In gereral, the transaction card systei is a coiplicated systei of 
•ultiple files which are constantly lanipulated with considerable 
clerical effort. This holds true in both the General Library and the 
Krannert library even though use of the transaction card systes varies 
between the two libraries. Delinquent users are not identified in any 
reliable way. The save procedure is cunbersoie and not very reliable, 
i new record aust be croated each tine a charge is Bade, creating 
considerable largin fox: error, fluch of the duplication of files and 
identification cumbers exists as an atteaipt to protect the borrower 
fros errors while expediting the reshelving of library materials. The 
two lain advantages to the transaction card systen using the three 
part hone use fori are the handling of overdue notices with a fair 
degree of efficiency and the quick return of iteis to the shelf. 
Overdue notices are a very big part of the circulation activity in all 
systeis at Purdue since there is neither a fines systei nor any other 
effective aeans of getting aaterials returned to the library. The 
encuabrance of grades and records is used only as a last resort and 
are generally cnly effective .at seiester's end. 
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BOOK CARD STSTEH 



The second basic systei in use at Purdue is the book card systei. 
All libraries at Purdue except the General Library and the Krannert 
library use variations of this systen and account for approxiaately 
SIX of the total circulation activity. This systea is also the one 
generally used for all class reserve collection circulation in both 
the departnental libraries and the General Library. 

As opposed to the transaction card systea, this systea has for each 
itea to be circulated a pre-recorded book card which stays vith the 
ites except vhen it is actually in circulation. This relieves the 
borrower fron transcribing call nuaber and bibliographic inforaation 
about the itea each tiae the it is charged out. The book card 
contains enough space for several charges before a new card needs to 
be prepared. The following is a general description of the procedures 
involved in the book card systea. A detailed flow chart is included 
as Appendix C. 

1« then charging out an itea, the library user reaoves the book 
card froB the book and fills out bis/her naae and address (or 
has it staaped using the University passport) . The library 
clerk hand staaps the due date on both the book card and date 
due slip in the book. 

Ihe book cards are collected during the day and noraally filed 
into aain circulation file (usually arranged by call nuaber) 
the next aorning, although the exact procedure varies aaong 
the libraries. 

2« 10 discharge an itea, the call nuaber is checked in the book 
and coapared with the aain circulation file to find that call 
nuaber. Nhen found, the book card is pulled froa the file, 
the due date is crossed off to indicate return of the book, 
and the card is inserted into the book pocket. The book is 
then ready for reshelving unless the book card is flagged in 
soae way to show that the book is to be held for another 
borrower. In this case the book is held in a certain area and 
a notice prepared to notify the next borrower of its 
availability. 

3. To renew an itea the call nuaber is reguired so that the book 
card can be found in the aain circulation file. Vhen found it 
is staaped with the new due date and collected with the 
current day*s charges for filing the next aorning. If a flag 
cn the card shows it is to be held for another borrower, or 
soae other restriction applies^ then the renewal is blocked. 
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4. Cferdue books af€ identified by lookin9 through the entire 
■ain circulation file, card by card, checking the date due. 
If the book is overdue, a notice is prepared and nailed, 
noting the date it is sent on the book card in the file. 
Cferdue notices aust be individually prepared for each overdue 
itei. This entails the transcription of bibliographic 
inforaation and call nuiber data froi the book card to the 
overdue notice. Each notice lust also be addressed 
individually, sany tines using out of date addresses froi the 
passport. In this systen, the nain circulation file should be 
checked in its entirety each day, but in reality, lost 
libraries fall behind in this effort and only check part of 
the file each day. Additional notices are sent at various 
tises, depending on the policy of the particular library. 
Overdue class reserve books are handled in such the sase «ay 
in both the General Library and the departientals, but notices 
are usually sent sore proiptly and are sore individually 
tailored. 

In all cases special letters are typed for long-overdue iteis 
along with encmbrance notices to the Bursar when appropriate. 
Cverdue procedures are the lost tiie consuiing part of the 
book card systei. 

5« A book is saved (held for another borrower) by flagging the 
took card in the sain circulation file in an appropriate 
■anner (depending on hov the particular library handles it, 
e.g., a colored plastic paper clip). Vhen the book is 
xctorned^ the flag notifies the clerk that a save has been 
placed on the book. The person for whoa the book is being 
held is identified by a handvritteo note on the book card. 

6« Eooks are recalled frci a borrower for several reasons, but 
the two sain reasons are for charging out to another borrower 
cr for placeaent in a class reserve collection. There are no 
set procedures for recalling a book, and policies on when a 
hook say be recalled vary fron one library to another. It 
vsually depends on the situation, i.e., if needed iaiediately 
such as for placement in a. class reserve collection a notice 
is relayed by phone, and if not urgent, a notice is typed and 
sent by sail, flhen a book is recalled for any reason, a note 
or tag of sose type is placed on the book card in the 
circulation file noting the action taken. 

7. Status inquiries and problei inquiries (snags) have no set 
procedures. The card catalog, any cf the circulation files, 
cr any listing or file supporting the circulation activities 
tight be searched when handling these inquiries. 
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8. 



Statistics on persons entering or leaving the library are 
usually kept by the circulation clerk. Statistics on class 
reserve and hcie use circulation are tallied once each day (by 
classification nuiber) by the circulation clerk. These 
statistics are usually totaled on a lonthly basis. 



Piles Used in the Book Card Systes 



The types o£ files in the book card systes are highly varied. 
These files contain circulation and special location/status 
inforiation about cataloged lonographs and serials, uncataloged 
serials (unbound issues), theses, technical reports, class reserves, 
A-V lateiials, and a vide variety of * aiscallaneous materials. These 
various files are arranged in a nuiber of ways including call nusber. 
Cutter nuiber, author, title, identification nuiber, subject, 
publisher or issuing agency and due date. The survey of existing 
circulation systeis on the Purdue caipue levealed that at least 87 
files kept in the departiental libraries to keep track of circulation 
activities. In addition, at least US other supporting files are 
laiDtained for circulation activities. 

The lain circulation file of all cataloged laterials charged out 
is, hovevei, the one file coiion to lost of the book card systeis. It 
is arranged by call nuiber in lost cases, vith serials often arranged 
in a separate section by title. 

All cf the files used in ccnnection vith the circulation activity 
are card files, except for a few instances where loose-leaf notebooks 
are used fcr special listings. 



Pons used in the Book Card Systea 



1. 



Book card (reiains vith the book vhen it is not charged out, 
and filed in the circulation file vhen the book is charged 
out.) Vhen the card is full of users* naies, a nev one is 
typed, filling in the call nuiber and bibliographic 
inforiation. 



2. 



Various foris for charging out uncataloged laterials and those 
vith no book card. All identification and bibliographic 
inforiation lust be filled out vith these foris as the itei is 
being checked out. Soie are printed, others are aiaeographed 
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or dittoed. 

3* ClasE reserve charge out £oris for short ten loans* 

4« Cverdue notices for different classes of users. I.e., 
students, faculty, etc* 

The book card systei Is a sliple, fairly straightforward systea of 
keeping track of circulation activity. It also requires considerable 
clerical work in preparing all the overdue notices, writing recall and 
hold notices, and filing book cards into the lain circulation file. 
Hany functions require the reaoval (and subsequent refiling) of cards 
fros the various files. 

As with the transaction card systea, delinquent users ace not 
identifiable in any reliable way. Both systeis use a blacklist, 
usually posted next to the circulation file, which lust be checked 
each tiae a person charges out aaterials. 

The save (rocedure works fairly well since the book is in hand at 
the tiae the notice to hold the book is discovered. The aargin for 
error is reduced in the book card systea since the call nuaber and 
bibliographic data are pre-recorded for each itea. 

The aajor work Involved in using the book card systea results froa 
its lack of any antoaatic batch- like procedures. Even though 
procednres are usually handled in groups, everything that is performed 
on a particular transaction, requires individual tiae consuaing 
clerical effort. Vhen the transaction vcluae grows to any large 
.proportions, the clerical effort required to aalntain currency is very 
great. 



THE AODIO-VISOAL CERTER CIBCOIATIOH ACTI?ITIES 



The Audio-Tlsual Center can be considered as another departaental 
library within the Libraries/AVC systea, but it does have " several 
unique features. Ficst of all the aaterials handled in the Audio- 
Visual Center are obviously of a different foraat than printed 
aaterialE (although aany audio-visual aaterials have printed aaterials 
included with then) , and the entire AVC operation is basically a 
closed stacks operation. In other words, borrowers do not have self- 
service access to the collection as is true in all other caapus 
libraries, except for the claES reserve collections. 

The Audio-Visual Centar handles about 61,000 (1971/72) in-library 
over-the-counter loans and about 12,000 hoae or out of library loans 
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per year. The 61,000 figure took an unexpected drop down to 42,000 
froi 1971/72 to 1972/73, which is siiilar to the situation in the rest 
of the libraries/AVC systei. All types of audio-visual aaterials and 
equipment lay be borrowed froa the Audio-Visual Center. Catalog 
records of all these materials are not recorded centrally in the 
General library but are recorded and cataloged in only the Audio- 
Visual Center. Records are held in both card and book catalog format. 
Host of the filas, filastrips, slide sets, and aedia kits are now 
recorded in aachine-readable foraat and are readily available for 
autoaatic processing. 

There are basically two types of circulation activities performed 
by the Audio-Visual Center. The first systea coapares very closely to 
operaticrs in a class reserve collection. Although there are aany 
general interest audio tapes in the collection, it is aade up alaost 
entirely of audio tapes (open reel and cassette) created for use by 
specific classes on caapus, e.g., aodern language classes utilize the 
collection heavily. The record of this collection is a card catalog 
containing an assigned classification for each itea. A few pieces of 
eqaipaent and other aiscellaneous audio-visual aaterials are available 
in this collection, but they aake up a very saall part of the total 
use. 

Although iteas froa this collection are used on a short tera (2 
boars) library-use-only basis auch like a class reserve collection, it 
differs frca aost class reserve collections on this caapus in that 
each itea does not have a pre-recorded card already created for it. 
In this respect it is auch like the transaction card systen, i.e., 
each tiie an itea is charged out a new card has to be filled out by 
the borrower. To charge out an itea, the user fills out his/her naae 
and address or uses a Purdue passport and fills in the call nuaber and 
title of the itea. The clerk retrieves the itea requested and issues 
it to the borrower. The circulation card is staaped by a tiae clock 
and is filed by listening station. The itea is discharged by staaping 
the return tiae on the card, reshelving the itea, and appropriately 
retaining the card in subject order for statistical purposes. The 
card is later discarded. The length of a loan is typically for at 
least an hour, but it could be as short as two or three ainutes. 
There aie no large files connected with the circulation activity for 
this type of transaction. 

The second circulation systea used in the Audio-Visual Center is 
that used for booking and scheduling aaterials, equipaent, rooas, and 
people to be used at soae future date. Nothing like this is done in 
the other libraries, except possibly in the area of saves, but even 
then no scheduling is done. Although any of the audio-visual 
aaterials including equipaent can be used in the Audio-Visual Center 
on a first coae, first serve basis, aost of the audio-visual aaterials 
are booked and scheduled in advance. Both ima^diate and future loans 
of audio-visual aaterials and equipaent are handled in basically the 
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same vay. K partial list of the types of audio-visual iiaterials 
handled ccotains: 



16 ■■ fills 
8 ■■ fills 
Pilistrips 
Slide sets 
Hedia kits 
Video tapes 

Becords 
Audio tapes 
A-T equipient 
Projection Service 



Any of these items say be booked by phone, letter, or in person. A 
detailed fori lust be coipleted vbich in turn results in several other 
foris and notices being typed and filed. Many files are involved in 
this operation and luch tiie is spent filing and updating records, 
resulting in a considerable nuiber of errors. This entire circulation 
systei is a typical scheduling problei requiring such record 
lanipulaticn. 



Files osed in the Booking-Scheduling Systei 



1. Eooking card files (alphabetical by title) 

2m Future shipping file (by ship date) 

3. Coipleted order file (by shipping point location) 

<!• Coipleted ship file (by shipping point location) 

5. Cue back file (by due date) 

6. Caily scheduling log (by date) 

7. tcrk order file (by use date) 
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Pons Used to Collect Transaction Data 



1. Cbcck out card for short tera in house loans 
. 2. iguipient loan fori for in house use 
3. Eooking fors for outside use and in house scheduling. 



SPECIII CCKSIDERATIOMS IN TBI OESIGH OF CIRCUUTIOM SYSTEMS 



There are a naaber of basic functions needed in every circulation 
systea that aost always be considered and iipleaented, but the survey 
of the current systeis in use at Purdue and interviews with the 
librarians and clerks involved with circulation activities revealed a 
great nuiber of special considerations and probleis to be dealt with 
in the design of any proposed new systes. Host of these 
considerations are probleis cosion to all the circulation systess now 
in use at Purdue, but not all apply in every case, nor do they exist 
as piobless to the saae degree in every location. The following is a 
discussion of the important considerations: 

1. Bow is the user to be identified in a reliable way? Current 
systeas at Purdue accept a university passport (used in a staaping 
■achine) or will accept other ID*s reguiring the transaction to be 
handwritten. The. passport cannot be trusted to have the correct 
address and aay not provide any address at all after June 30, 1974. 
The handwritten transaction is often illegible and the deciphering of 
it guite tiae consuaing. Persons not affiliated with the University 
ace peraitted to use the Libraries but are reguired to have special 
identification such as a visitoi's pass. 

2. Ihere are over 30 types of uncataloged aaterials identified as 
being itcas which are circulated froa the Libraries/A VC. These types 
of laterials are usually handled on a very individualized basis in the 
current systeas. Alaost all of thea have to have a coaplete 
bibliographic record created each tiie an itea is circulated. Hany of 
these have no other record of tbeir existence. To further coaplicate 
their circulation, the unigue identification of the itea to be 
circulated is not always self evident. 

3. Circulation policies such as length of loans, status of 
borrower peraitted to use aaterials, where aaterials aay be used, 
nuaber of renewals peraitted, nuabet of overdue notices sent and at 
what intervals, when a user's records are encuabered for non-return of 
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■aterials, restrictions on library use because of past offenses 
(delinquent borrower), length cf tiie a book will be held for another 
borrower, for what reasons a bock will be recalled, whon an if»i is 
declared lost and its record renoved, overnight loan privileges, and 

«i^?w?®^"''!? ""^^^^ restricted materials, etc. have every 

possible coBbination and periutation possible. 

i^J:. status of a specific itei (not in its proper shelf 

location) at any one point in tiae requires consultation of nauy files 
other than the .ain circulation file. Sixteen different types of 
files or locations were reported as possible hints in deternininq th€ 
status c£ an ite«, but up to date status information is often non- 
eiistent. Approxi.ately i*50 such inquiries were reported as beinq 
received each day (This does not include the A-V Center, since it is 
basically a closed stack operation). 

5. A survey revealed that aost of the eaipus libraries will not 

written requests for materials from individuals, 
however, accept such requests from other caipus libraries, 
which will in turn loan the itei to an individual. 

Ilicst all of the caipus libraries reported that all off-campus 
loans tc ether libraries are handled by the Interlibrary Loan (ILL) 
service based in the General Library. The campus libJary loans thl 
Item to ILL then ILL loans it off-campus. 

hohIi*!''^*^!^ overdue notices is a very big part of the circulation 
activity. In those libraries using the book card system, over 1200 

^fnn*^®*^ prepared. The two transaction card systems reported over 
1300 over dues sent per week. i.eF«'-t«a over 

7. The gathering of statistics concerning circulation activity is 
a very time consuming activity. All data is now gathered and 
manipulated manually. it is generally agreed that circulation 
SJiJlfMr *"P"»>*bly the best indicator'of library use paJJe^Js noS 
f!Jii!!i-* ^^^V. sj^^ifiji" serve as basic data for the management 
/k^^^^ administrators and supervisors. ^ This 

activity must be an integral part of any circulation system. 

A complete survey of the statistics gathering activity in the 
Purdue Libraries/AVC is contained in a stud? by the InstrXciLna! 
5?^j! "n^*' entitled, "study of Purdue Library 

Statistics", July, 1972. Further study is currently being carried oSt 
to deteriine the Libraries/AVC needs in this area. 

4« f;.«cJ".Mi?rF?"''! 2®P*»^*"fn^al library, the circulation activity 
is almost a full time job for that person, not leaving time fcr other 
service criented activities. Best of the circulation time is spent in 
filing and notice preparation. ^ 
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9. The actual charge out transaction is very tiie consaiing* 
especially in the transaction card systei. 

10. The processing of end of seiester overdues and encumbrances 
needed tc ensure the return of naterials is cuabersone and usually not 
fast enough to catch the borrower before he/she leaves the caa|»us. 
One needs to be able to deteriine all itens charged out to the user. 

11« Celinquent users are not identifiable, alloving then to coaiit 
further abuses* 

12. Infornation on storage and special status iteas is nsually not 
current enough to be reliable. It is not uncoanon for such data to be 
six acntfcs out cf date. 

13. liae ccnstraints for current systeas. 

I. Circulation records and special location/status data 
should be available as soon as possible. Present 
systeas have data on circulation activity available 
vithin 24 hours. Special location/status data updates 
take anch longer, the tiae often being aeasured In 
Bonths. Lack of current status inforaation causes 
Buch frustration in the present systeas. Absolutely 
current data is needed for aany AVC activities and the 
class reserve collections. 

B. Overdue notices are sent out usually no aore than two 
days after the- itea is due, but this activity falls 
behind quite often, two days until a notice is sent 
should be the aaxiaua. 

C. Recalling borrowed iteas is done daily, but in aost 
• cases depends on aail delivery. 

D. Renewals are current within 24 hours. 

E. Save (personal reserve) records are generally current 
within 24 hours, but should be aore up to date. 

F. End of seaester needs are for iaaediate notification 
of proper authority to encuaber records. Delinquent 
patrons are currently unidentifiable. Absolute 
currency is needed at seaester's end to ensure 
clearing of records before students and faculty leave 
the caapus. 

14. Ihe nuaber of saves on a particular itea has been known to 
total 14. 
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DESCRIPTION OP EXISTING AOTOBMED SYSTEMS 



This section of the report describes in functional terns a variety 
oZ existicg autciated circulaticn systems which were studied in detail 
daring the course of develcpsent vork. Several distinct systeis 
philosophies and technologies arc presented to give the reader an 
overview cf the current state of the art in the field. 

A considerable anount of tine and effort has been expended in 
developicg this naterial. The starting point vas a thorough survey of 
library science literature describing both operational and theoretical 
systeas, technologies nov being used or in the developient stage, and 
principles for the design of automated circulation systeis. See 
Appendix £ for a list of the principal literature sources used. In 
addition to the literature search, visits were nade to ten different 
sites to view the operation of existing nysteis and/or discuss with 
librarians and data processing personnel the developient and operation 
of circulation systeis. See Appendix F for a list of the schools and 
fins visited. where tiae did not periit, schools and fins were 
contacted by telephone to learn lore about their operations. * Th^se 
schools and fins are also listed in Appendix F. Docuientation was 
obtained whenever available. The results of this phase of project 
developient have been to acquaint the library systeis design teai with 
the latest developients, to obtain docuientation for detailed study, 
and to establish contacts at other schools and firas to aid 
circulaticn systei developient work at Purdue. 

All systeis investigated handle to soie degree the basic 
circulaticn functions found in the current lanual systeis at Purdue. 
These systeis vary in the extia services offered, the technology used 
for data collection, and the configuration of the data processing 
facilities utilized. 



BATCH STSTEHS 



Batch systeis handle the basic circulation functions of checkout, 
checkin, overdues, fines, saves, recalls, renewals, status inquiry, 
and statistics gathering with a liniiui of clerical intervention. 
Data is gathered through the use of a data collection ternlnal in 
conjunction with lachine-readable patron identification and an 
identifier (punched card or took label) accoiipanying each book. In 



23 



cases where a transaction is handled ever the telephone, a save or 
renewal is placed, or when there is a aissing patron or book 
identifier, the Lasic identifying data aast be keyed by a clerk. 

Daily transaction (checkouts, checkins, saves, and renewals) data 
are accuiulated on magnetic tape by the terminal controller and 
processed by the central coaputei each night. The circulation systea 
files ate updated and fresh printouts provided to each library by the 
next aorring. Status inguiry is acconplished aanaally through the use 
of these printouts. Statistics gathering is a by-product of the 
coaputerized file updating process. On a less freguent basis, overdue 
notices, fine notices, recall notices, and aanageient reports are 
printed by the central coaputer. 

Two aagnetic tape files are needed to iaplenent a batch systea: a 

circulation file to record those iteis checked out and a patron file 

to provide addresses for the printing of notices. The latter file 

requires a aethod for aaintaining the data contained in it. 

The advantages of a batch systea lie aainly in the reduced clerical 
and patrcn effort needed to operate it, and the ainiaal added 
investaent reguired. Ose of a data collection terainal autoaates -the 
basic data gathering task involved with checkout, checkin and 
statistics gathering. Overdue notices, recall notices, and fine 
notices (including calculation of aaounts) are generated by the 
coaputer with a ainiaua of clerical intervention as the needed 
bibliographic and patron data is already contained in the coaputer 
files aid the applicable policies vested iit the logic of the coaputer 
prograas. Generally a aultiplicity of aanual files and the 
accoapanying procedures to lanipulate thea are eliainated by a batch 
circulation systea. In cases where the eguipaent is not available and 
transactions aust be. recorded aanually for a brief period of tiae, 
there is no loss of circulation inforaation to the patron ac the 
transactions are not processed until that night anyway. 

k batch systea does not require as auch added hardware or as 
coaplex software to operate as other types of autoaated circulation 
systeas. Ho coaaunication facilities, added core aeaory or added disk 
storage capacity are needed. The principal investaents are for 
terainals, ccntrollers to record the terainal transactions, and batch 
coaputer prograas to process the data. 

The disadvantages of a batch systea are that the typically short 
turnarcund tiaes required for soae types of iteas (two hour loans for 
exaaple) cannot be reflected in the printouts rapidly enough to 
provide the needed status and overdue inforaation, and for those iteas 
assigned noraal lean periods, status infotaation is out of date by one 
day, causing confusion aaong patrons and possibly the generation of 
false recall, fine, overdue, and save transactions. In addition, the 
status data is provided through printouts which are expensive to 
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produce and a burden to print and distribute. Also, at checkin, iteas 
having saves on thea aust still be identified aanually. Finally, 
instant error checking of transactions is not available. Although the 
■agnetic tape controller can aake format checks on the transactions, 
such errcrs as the double checkout of an itei where a naster record 
■ust be accessed to verify the transaction cannot be caught until long 
after the fact. 

Batch systeas function veil vithin the liaitations described above. 
Systems were vleved in operation at the University of Wisconsin at 
Hilvaukee and at Teaple Doiversity, and plans for another at Indiana 
State University vere discussed. The Teaple systea offers the added 
feature cf on-line file inquiry as an adjunct to the daily status 
printout, although of course the coaputer file is a day out cf date. 



HTBBID STSTBHS 



Through the use of more sophisticated hardware and software the 
typical hybrid systea offers service iaproveaents over a batch systea. 
Is with a batch systea the traditional circulation functions cf 
checkout, checkin, overdues, fines, saves, recalls, renewals, status 
inquiry, and statistics gathering are handled with a ainlaaa of 
clerical intervention. Data collection terainals are utilized to 
record data for coaputer processing. 

The various transactions are recorded and processed very auch like 
those it a batch systea. The iaportant difference is in the type of 
terainal controller used. In a batch systea the controller records 
transaction data after coapleting a very siaple foraat check on the 
incoaing data. In a hybrid systea the controller is a saall conputer 
which can be prograaaed to do eitensive edit checking of transaction 
data and provide data storage facilities for sever&l snail on-line 
files. Typically two files are kept on-line: a list of items having 
saves on thea and a list cf delinquent patrons. The first file is 
utilized to automatically signal the checkin clerk that an itea should 
not be shelv«3d, while the second file is used to signal the terainal 
operator that the transaction is beiog blocked because of the patrcn*e 
status. Facilities are needed of course to maintain the data on these 
two files. h£ with a batch system, fileis are aaintained on the 
central computer to record iteas checked out and to hold patron 
address data. 

The advantages of a hybrid systea include all of those listed for a 
batch systea although the investment required is larger due to the 
increased capabilities of the terainal controller. Services and 
clerical efficiency are increased through the availability of the 
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delinquent patron and save files* 

The disadvantages of a hybiid systei are those found vith a batch 
systes. An iiportant exception is that given enough storage 
capability, the saall coaputec controlling the terninals can also be 
utilized to control reserve book rcoi operations in an on-line sode. 
To date there is no evidence of a library ispleaenting such a reserve 
book systei. 

Hybrid systens have been installed at the University of 
Pennsylvania, Aierican and Georgetown Universities, and the University 
of Haryland. No clear cut cost-benefit advantages over a batch systei 
are seen for any of the hybrid systeis. 



ON-LIIIE SYSTEMS 



The final type of systei to be exaiined is the on-line systei. It 
handles the basic circulation functions on an aliost instantaneous 
basis. Data collected at teriinals is iiiediately transiitted to the 
central cciputer site and processed against the laster files. 
Transactions are coipleted by transiitting inforiation back to the 
originating teriinal, indicating error conditions or proper coipletion 
of the transaction. Additional lajor functions, are handled; 
specifically instantaneous status inquiry and a fori of bibliographic 
searching of the updated laster files. Batch processing is used to 
produce statistical reports, overdue notices, fine notices, and recall 
notices cn a scheduled basis. 

Five different files, at a liniiui, are needed to iipleient an on- 
line systei. A circulation file will contain records on iteis checked 
out, including data on saves. A patron file is needed for printing 
notices and to provide for a delinquent patron check. Transactions 
are accuiulatcd to serve as backup in case of a systei lalfunction and 
as basic statistical data, with the final tvo files, bibliographic 
and index, the capability for bibliographic search becoies feasible. 
Ihe bibliographic file norially contains a record for each title held 
in the library. The record contains both bibliographic and holdings 
data. Index files can then be -constructed to access the biblicgraphic 
file by a variety of keys such as call nuiber, piece identification 
nuiber (f ID) , author and title. If bibliographic search capabilities 
are not to be provided then the bibliographic and index files can be 
dispensed vith. All of these files, vith the exception of the 
transaction log^ lust be kept on disk storage. 

The advantages of an on-line systei concern the availability of 
■ore up-to-date and lore readily accessible data for the libraries* 
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staff and patrons. All of the advantages attributable to batch or 
hybrid systeis are also realized here although the investment in 
egnipaent is larger. In addition^ voluminous daily printouts are done 
away vith. The status data is up to date within a second or tvo and 
can corveniently be accessed through the use of a terminal. 
Additionally, the status data is available to* the transaction 
processing prograns for error checking purposes. Thus the inclusion 
of reserve bock room operations becomes entirely feasible. The 
capability for on-line update of the bibliographic records is also 
available. Errors can be corrected and nev items added to the master 
files immediately. Finally the facility for making bibliographic 
searches is only feasible with an on-line system. Printouts sorted by 
various keys could be provided under a batch or hybrid system but 
would be voluminous in size, expensive to print, and unwieldly to use. 

The disadvantages of an on-line system are tvo-fold; costs are 
higher, and use of the system is lost vhen the central computer is out 
of service. Communications facilities are required as veil as 
additional core memory and disk storage equipment not normally 
associated vith batch or hybrid systems. Also, on-line programs tend 
to be tore complex. Development and maintenance costs are therefore 
higher than vith a batch or hybrid system. 

Data vas gathered on the or-line systems nov in operation at Ohio 
State, Eucknell, Eastern Illinois, and Northvestern Universities, and 
systems being planned at the University of Chicago, the University of 
Illinois and the State University of Hev York at Albany. 



DATA COLLECTION TECHNOLOGIES 



Parallel to the task of investigating the variety of existing 
circulation systems, an evaluation of the various methods of capturing 
patron and item transaction data in machine readable form vas made. 
Data capture is a very important aspect of any system as it is an 
operation repeated a great number of times, involving a large clerical 
workload, and is probably the major source of inaccuraicies in a 
system. Three basic data capture technologies are nov in use in 
libraries: manual keyboarding, the reading of patron passports and 
book cards containing punches, and the reading of bar-encoded labels 
attached to the patron identification and the item itself. The use of 
■agnetic stripes for identification is a nev technology vhich has not 
yet been utilized in a library circulation system. 

Keybcarding cf data, typically a patron's social security number 
and a book call number, appears to be both slover and more susceptible 
to error than the other tvo methods discussed belov. Only the Ohio 
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state systea uses keyboarding at its priie nethod of data entry, 
although all sj£teiis utilize keyboarding to a certain extent for such 
activities as status and bibliogcaphic searches, telephone renewals, 
saves, etc., where both the patron and itea identifiers ace not 
physically pcesent or when the terninal being used is aalf unctioniog. 
Ohio State has not experienced a serious data ercor rate with keyboard 
entry while the use of this lethod allows then to utilize the sane 
terninal for both searching and data collection functions. One 
specific problea with the Ohio State aethod of data entry occurs when 
the operator aust key^in a call nuaber to identify an itea. The call 
naabec is not always readily identifiable, as it aust include voluae 
and copy nuaber. Pre*cecorded inforaation on a book card or label 
would solve this problea. 

K laxge nuaber of the systeas observed utilized punched passports 
and bcck'^cards with a keyboard available as a secondary data entry 
■ethod. The specially designed terainals needed to read the passports 
and book cards are acre expensive than the general purpose terainals 
needed for keybcarding. Data accuracy is high and in aost cases there 
is an iaproveient in the speed of data entry. The disadvantages of 
working with book cards are (1) the need to initially locate each itea 
to insert the proper card into it and (2) the possibility of book 
cards being switched or lost. Northwestern spent 4.4 cents to insert 
a book card as coapared to 1.1 cents to punch the card. 

Use of tar-encoded labels is not yet widespread. light pens, used 
to read the labels, are offered by Pitney Bowes, Singer, National Cash 
Register, and Plessey of England. This is a rapidly growing field, 
with such firas as flards and Sears beginning to utilize this 
technology for point of sale data collection. Two ccaaercial firas 
(Checkpoint, Inc. and Coaputer Library Services, Inc.) are offering 
systeas utilizing light pens with systeas already installed or under 
serious consideration at Rockford Public Library, Cleveland Public 
library. Providence Public Library, Indianapolis Public Library, the 
lidener library at Harvard University, Villanova University, Carleton 
University in Ottawa, Caaden Eorough of London, Sutton Borough of 
London, and Loughborough University in England. In addition, in house 
developaents are under way at the State University of New York, the 
University of South Carolina, and the University Of' Chicago. Ohio 
State is also investigating this technology for incorporation into 
their systea. Bar-encoded labels offer the saae advantages as book 
cards with the added iaproveaents of even faster data recording, 
cheaper terainals and peraanent adhesion of the label to the specific 
itea. The Bursar has been contacted concerning aodification of the 
current passport. The passport has been redesigned to accoaodate a 
bar-encoded label and will require only a ainor change in procedures 
to affix the label to the passport. 
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DESCRIPTION CF PROPOSED STSTER 



The design teaa feels strongly that an on-line systei should be 
iipleient€d» pciiarily to iipcove the library services to students and 
faculty and to better utilize the resources the Purdue Libraries and 
Audio-Visual Center already possess. In lieu of a coaprehensive on- 
line systeiy the redesign of the current aanual systens is the next 
best course of action to pursue. There is little evidence to indicate 
that a batch or hybrid systei would offer significant service 
iaproveaents, although aore complete aanageaent data would be aade 
available and scae clerical tiae would be saved. 

is indicated above there are a nnaber of on-line systeas now in 
operation. They range froa the skeletal (Northwestern) » handling only 
the basic circulation, statistics gathering, and status inquiry tasks, 
to the sophisticated (Chio State) vheie extensive bibliographic 
searching capabilities have been iipleaented. To obtain the aaxiaua 
iaproveaent in services, the bibliographic searching function froa 
■nltiple . locations should be strongly eaphasized. The Ohio State 
systea best fills this reguireaent as well as aeeting aost of the 
design considerations and the objectives. It should be noted that t'he 
current scheduling systea operated by the Audio-Visual Center will not 
be replaced by the OSO Circulation Systea. It is recoaaended that 
adoption of the OSU Circulation Systea include its aodification to 
include the use of light pens for basic data recording tasks, the 
handling of Reserve Book Boon and AVC short tera loan operations, and 
the use of an arbitrarily assigned piece Identification Nuaber (PIN) 
to identify individual physical iteas. 

To this point, basic systea designs and technologies for data 
recording have been discussed and one specific systea, including 
significant aodif ications, recoaaended. The Ohio State systea, and 
the Bodif icaticns thereto, will now be discussed in aore detail. The 
needed files will be discussed, each basic function will be briefly 
described and depicted on a flow chart, saaple output will be 
provided, hardware and software reguireaents will be stated, and 
advantages and probleas discussed. 
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OSO SYSTBH PILES 



The Chio State systei requites biblioqraphic data, search key 
indices, a transaction log, and patron data to operate. Appendix 6 
lists the data fields found in each of the files and Appendix 0 
describes the plan for creating these records here at Purdue. The 
bibliographic records are of course a representation of the shelf 
list. The systes requires that the complete shelf list be on-line. 
Circulaticn data is transient in that it reflects only the current 
charges and saves. Search key indices are needed to access the proper 
bibliographic records vhen doing author, title, PIN, and call nuaber 
searches. The transaction log is siiply a device used to record all 
on-line transactions for backup and statistical purposes. Patron data 
is needed for verifying telephone charges and printing notices to 
patrons. 



OSO SYSTEM FOHCTIONS 



Checkouts will be acconplished by reading with a light pen the 
patron's passport and then the label on the ites or iteis to be 
checked cut. Error checks vill be lade to see that the itea is not 
already charged out, does not have any circulation restrictions on it, 
and does not have a save on it. A successful transaction vill result 
in a nev record being created in the circulation data file and a 
ticket teing printed which serves as a date due slip and allows the 
patron tc leave the library vith the itea. Rhen checking out anltiple 
iteas tc an individual, the passport will need to be read only once. 
See Appecdix H for a depiction of this function and Appendix I for an 
exaaple of the resultant printout, checkouts can be handled over the 
telephone, in vbich case the patron's identification nuaber and the 
itea's label nuaber (or other identification) aust be keyed in. As a 
check, the patron's data record aay be called up and the address data 
verified over the telephone. 

Checkin is even siapler. All that need be done is scan the itea 
label with the light pen and dispose of the date due slip. The 
coaputer will notify the operator of the error condition where no 
charge record exists on the circulaticn file or of the hold condition 
where a save exists for the itea. A successful checkin will delete 
the recoid froa the circulation file except vhen the data is needed 
for printing of availability notices. Again see Appendices H and I. 

Renewals are accoaplished by keying in patron and itea 
identification. If a save exists, the transaction will not be 
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coipleted. I coipleted renewal results in a nev date due slip. The 
coiputer uill check to see that a charge record already exists on the 
circulatlcn file and that reoevals are valid for this particular itei. 
Please see Appendices H and I. 

Saves are accoiplished in person or over the telephone by keying in 
the title and patron identification nunbers. The coiputer will check 
that a charge record exists and that there are no restrictions on 
placing saves on the itei. The recorded save data will be used to 
print recall and save notices, and to catch iteis at checkin tiie. 
Becall notices are autciatically printed when a save for a class 
reserve collection is placed or when a save is placed on an itei which 
has been on lean to a faculty leaber for acre than three weeks. See 
Appendices H and I. 

Snags are handled by keying in the PIR nuaber and changing the 
bibliographic record to reflect the new status. Snag lists are then 
produced and should the item be checked in or out, the terminal 
operator will be notified of the snag status. See Appendices R and I. 

The chio State systei has the facility for fines accounting. 
Pending a policy change, this facility will not be used. 

Records in the patron file can be changed and new ones added in an 
on-line aode. All necessary data is keyed in and the new record is 
displayed to the terainal operator for verification before the patron 
file is permanently changed. See Appendices B and I. 

The above functions are those handled bj most circulation systeas, 
■anaal or automated. The real strength of the Ohio State systea lies 
in the bibliographic services offered. Three types of searches are 
available; patron search, general search, and detailed search. 

The patron search reguires that either the identification number or 
a search key consisting of the first 4 characters of the patron* s last 
naie and the first 5 characters of the first naae be entered. The 
result is a display of the patron's naae, local address, and status. 
The display is useful for verifying inforaation when the transaction 
is taking place over the telephone and for ,f ile aaintenance tasks. 
There is no indication of what iteis a person has charged to thea at 
this tiie, although the eventual display of such data is envisioned.' 
See Appendices H and I« 

A general search utilizes a search key aade up of a portion of the 
author and/cr title. An author search utilizes the first 4 characters 
of the author's last naae. A title search for a nonograph utilizes 
the first 5 characters of the first significant word in the title, a 
title search for a serial utilizes 9 characters, 4 froi the first and 
5 froi the second significant word in the title. Finally, the general 
search can be executed using author and title data, 4 characters of 
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author and 5 characters of title in coabination. The result is a 
display ct 1-10 lines of data, each representing an entry in the 
bibliographic file which satisfies the search key. See Appendices H 
and I. Additional lines of data can be called up if acre than 10 hits 
are aade. (In practice this occurs a siall fraction of one percent of 
the tife.) Title, author, line nuaber, date of publication and nuiber 
of hits are displayed. 

A detailed search aay be entered utilizing call nnaber, PIN, or 
line nuiter {lite nuiber referiog to the response froa a general 
search) . The results in all three cases are the saae, detailed 
bibliographic, holdings, and, if desired, circulation inforaation 
about a single entry in the bibliographic file is displayed. See 
Appendices H and I. 

In additicn to all of the aboie functions, the systea handles the 
printing of cverdue notices, sa?e notices, and recall notices 
antoaatically in a batch aode. Data on the transaction log file along 
vith counts of batch operations is ayailable for suaaarization into 
aanageaent reverts. 

Vhen installed here at Purdue, the systea will serve all caapns 
libraries. lerainals, cathode ray tubes equipped with light pens, 
will be located at the sites shown in Appendix N. The Telephone 
Center listed will be a replaceaent for the catalog inforaaticn 
service cf the second floor reference desK. Inquiries there will be 
handled iaaediately by aaking general and specific searches utilizing 
a CBT terainal. If the patron so chooses, the itea will be checked 
out to hia. This results in the circulation file being properly 
updated, a aessage being printed at the location holding the itea, and 
the itea itself being held for pickup or sailed to a caapus location* 



OSU STSTEH IRTEBFACES 



The systea as outlined above will need to interface with ether 
systoas inside and outside of the Oniversity. It is anticipated that 
Purdue will cne day be a aeaber of a bibliographic center such as the 
Ohio College Library center (OCLC) and so obtain autoaated cataloging 
services. Therefore, as is being done at Ohio State, records of iteas 
which Fuidue catalogs at the bibliographic center would be returned to 
Purdue cn aagnetic tape to be entered into the circulation systea 
bibliographic file. In the aeantiae aonographs will be handled by 
converting new catalog cards by keying and serials handled by 
autoaatically transferring data on new titles and holdings froa the 
Purdue Serials Catalog to the circulation bibliographic file. The 
other aajor interface needed is with the ADPC Personnel and Student 
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Becord Systems coipater files containing data on staff and student 
addresses. This data tfill be periodically loaded into the circulation 
systei F^ticD file and used for preparing notices and verifying patron 
data wher executing transactions over the telephojie. Uhile not an 
electronic interface, coordination with the Bursar's Office is needed 
to create a nachine-readable passport. Tests have been lade to check 
the readability of a passport containing a bar-encoded label 
representing a person's social security nuabecr the results of vhich 
were sost favorable. 



OSO STSTEH SOFTHARE 



The prograas needed to operate the circulation systei are available 
froi Chic State University for the cost of reproducing the necessary 
■agnatic tapes and docuaentation and training Purdue's data processing 
personnel at Coluabus. The on-line prcgrais are written in assembly 
language and consist of over 100 lodules while the approximately 80 
batch programs are written in FI-1 and assembly language. TCAH is 
used as the on-line terminal ccntrol program. Initially the on-line 
programs will be used as they stand except for modifications needed to 
handle EIM, light pen terminals and reserve book and klC operations. 
All three modifications appear to be feasible on the basis of 
experiences at the State University of New lork (SUNT) at Albany and a 
review of the ceding of the existing OSO programs. 



OSO STSTEH EQUIPHENT 



As shewn in the equipment and communication lines configuration 
(Appendix N) , a mini-computer will be located in the library to serve 
as a cctmunication lines concentrator. A significant amount of 
applications software will need to be written to handle error 
checking, message re-formatting, and system backup functions. Basic 
software such as the operating system and communications handler will 
be obtaired from the hardware vendor. In addition to economic 
considerations this approach will allow the OSU software to remain 
largely unchanged by keeping the message formats it receives the same 
even though new terminals and data collection equipment are being 
used. 

The equipment configuration (Appendix N) shows both ACPC and 
Library requirements. Much of the ADPC equipment is already installed 
although 256K of core memory, two spindles of 3330 disk storage, one 



high speed ■odei, and one line set for the 3705 coiBunications 
controller lust be added to handle the OSO circulation system. 

Rescheduling of ACPC*s operations will also be necessary as 
teleprocessing services are needed for 104 hours per week, including 
weekend operations. The additional shifts will be available using 
existing personnel on an overtime basis. 

Ill of the library equipment shown in Appendix N remains to be 
ordered. The terminals to be used are of two types: CBT*s with 
attached light pen and twelve column printer, and ordinary CRT*s. 
Currently no CBI-light-pen'printer terminals are being manufactured, as 
a product line item. Fortunately the University of Chicago has begun 
the process of acquiring such equipment from an independent supplier, 
Cozzens and Cudahy of Chicago. Cozzens and Cudahy will supply the 
engineering work necessary to interface a Beehive CRT terminal, a 12 
column printer, and a Pitney Bowes light pen to form an integrated 
terminal. Ihey are already an authorized Beehive representative and 
will offer maintenance on the complete terminal. If the integrated 
terminal does not- materialize, then freestanding terminals must be 
utilized at the cost of extra communications lines and terminating 
equipment. (Mhile this would increase the cost of the hardware 
slightly, there would be no functional differences in the equipment.) 
An indication of their applicability to library systems is that 
Beehive terminals have been selected by OCIC as replacements for their 
present equipment. 

The various terminals will be connected to the mini-computer over 
telephone lines or where feasible, directly wired to reduce the cost 
of the comnunications equipment needed. The mini-computer will 
initially serve as a programable controller by checking and assembling 
data from the terminals, communicating with ADPC*s computer, and 
routing return messages to the proper terminals. Besides reducing 
communications equipment costs and the resources required on the ADPC 
computer to support the system, use of the mini-computer will allow 
many, if not all, of the program changes needed to handle the new 
terminals and data collection equipment to be isolated in the mini- 
computer. Thus, the OSO software can remain intact and be compatible 
with the version in use at OSU. The lini-computer will require a 
console, punched tape reader and punch, and disk storage in order to 
operate properly. Communications between ADPC's 3705 communications 
controller and the rini-computer will be handled over a single high 
speed bi-synchronous communications line. 
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PILE COMVBRSIOM 



An iiportant part of the systei will of course be the 
biblicgraphicy circulation, and patron files stored on disk at ADPC. 
Fortunately up to date patron data eiists in the Student Record and 
Personnel Systeis which can be reforaatted for the Libraries use. To 
afold scftware changes to the OSO systeR» the Student Record and 
Personnel address files will be periodically loaded into the 
circulation systea patron file rather than u.'sed directly. Kt the tiae 
the systca becoaes operational^ existing checkout^ sa?e» etc. records 
froa the lanual systei will be allowed to wither away rather than 
being converted and loaded into the circulation file. Conversion of 
the shelf list will be a aajor undertaking. It is estiaated that 
550, OCO bibliographic file records will have to be created to 
coapletely convert the shelf list. Monographs will reguire keyboard 
conversion while the serials data will be autoaatically transferred 
froa the Purdue Serials Catalog Systea. In addition, audio-visual 
entries will be autoaatically converted froa the Audio-Visual Center 
Catalog Systea. A aethod for converting the shelf list is discussed 
in Appendix 0. In Appendix 6 the fields reguired in the OSD 
bibliographic file are listed. These are ainiaua reguireaents. As 
the incceaental cost for converting additional fields froa the shelf 
list at this tiae should be auch less than the cost of going back 
through the shelf list for additional data, future needs aust be 
planned for now. LC card nuaber, ISSN, and ISBN are definitely needed 
to allow our file to be autoaatically aatched to other files external 
to the University (principall] COBICIL) . Possible uses for the file 
include production of a revised Purdue Serials Catalog, searching of 
new orders by the Acguisiticns Departaent, production of a book 
catalog, and aergin^ with the anticipated COBICIL data base for 
purposes of inter-library loan. A special report will specify in 
detail what additional fields, and in what foraat, will be converted. 
Considering that the present CCLC data uses full HARC records, it is 
likely that the fields we convert will be in MARC foraat although not 
all fields needed for a coaplete HARC record will be converted. The 
skeleton record should be acceptaole to COBICIL. In order to handle 
an expanded record without aodifying the OSO software iaaediately, it 
is likely that an interia aagnetic tape file will be created and 
■aintainted to hold all converted data and new cataloging data, with 
only the reguired fields teing stripped froa it to foxa OSO 
bibliographic records. 
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?nTOBE HODIFIC&TIONS 



The (reject and systea described to this point encompass the 
initial iipleientation phase here at- Purdue. In order to keep the 
project lanaqeable and spr^sad developnent costs over several years^ 
certain systea lodif ications which sees desirable will be delayed. 
These ■odifications include: 

1* Bcstructuring the bibliographic record to add those fields 
needed for order searching and status inquiry, production of 
the Purdue Serials Catalog, and production of a book catalog. 

2* Bevriting of prograss to allow direct use of the Student 
fiecord and Personnel systeis address files. 

3. tevelopsent of an interface with the Registrar and/or Bursar 
tc autciate the handling of student record encuibrances (or 
fines, if desired). 

4. Iiprovesent of the general search algoriths to reduce the sean 
cttsber of hits on a search. The OCLC 3-1-1-1 title algoriths 
and 3-3 author/title algoriths vill serve as sodels for this 
■edification. 

5. Creation of a delinquent patron file to be used by the sini- 
coiputer to check all patron transactions against. 

6. frograasing of the lini-cospater to serve as backup to ADPC*s 
tachine. The lini-coiputer vill handle the spooling of 
transacticcs and restarts for systea outages. 

7. Cn-line update of the bibliographic file. 

8. fipansion of the tersinal screen paging facilities for both 
the general and detailed searches. 

9. Cpticnal receipt of a list of all material charged to a patron 
in response to a patron inquiry. 

10. Provision for access to other data bases fros any Library 
circulaticn teriinal through use cf the sini-coaputer as a 
dialing and switching device (while still allowing the 
terainal to be used for circulation). Soae of the data bases 
which could be aade available include COBICIL, the New York 
lines Data Bank, EBIC, CAIN, NTIS, MEDLINE, TOXICON, Cheaical 
Abstract Condensates, and Engineering Index, to naae but a 
few. 



36 



11. . Frovide liiited access to the Purdue Libraries/AVC shelflist 

to ot^iei institutions through the existing Indiana TVX network 
and the anticipated COBICTL network. OtilizatioD of existing 
SOVCM and IHETS coiaunicatioos lines will also be considered. 

12. Iipieaentation of self-service circulation terminals with 
limited functions available which will allow patrons at least 
the ability to check cut laterials by theaselves. 

13. Cewelop a systes of keports and sethods of access to the 
£tati;jtical data accuinlated by the circulation systee. 
I0fiU*s special interest in this area of developeent nust be 
recognized. 

14.. Iipleientation of a becking and scheduling function for audio- 
visual naterials and projection services. 

The systea described here is a viable one. It has been in 
continuous operation at OSU for alaost three years, 7be state 
Qniversity of New York adainistrative group at Albany has already 
chosen the OSO systea for installation and is veil along with the task 
of converting the prograas to handle PIM. Talks with the SORT and OSO 
systea people reveal a strong desire to cooperate on future systea 
enhanceaents. To date OSO has been very cooperative by supplying full 
docuaentation and prograa listings at reproduction costs* conducting a 
Purdue shelf list— OSO data base— OCLC data base overlap study at no 
cost to Furdue* aiding in an on-line deaonstration of their systea 
here on caapus at the 1971 Indiana Seainaz cn Inforaation Networks* 
and answering a aultitude of questions. Adoption of the OSO systea 
represents a unique opportunity to acquire a sophisticated, state of 
the art systea at liniaua cost and to truly cooperate with other 
universities cn future enhanceaents. 
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ICONOniC BVALUITIOH AMD IHPLEaBHTATION PLAN 



In ctder to justify the continaation of develcpaent . and 
iiplenentation of the proposed circulation systea, Purdue aust be as 
certain as possible that the contribution of the systea to the 
University coaaunity vill justify the assignaent of Oniversity funds 
to this (urpcse. .The achievable potential of autoaation aust be clear 
as an operating service as opposed to a develcpaental project insofar 
as it is based on existing Esther than potential technologies. To 
this end, ve propose adaptation of an existing systea to the 
requireaents of the Oniversity lather than the in-house duplication of 
develcpaental effort, tiae, and funds already expended elsewhere. 

Thi.3 section exaaines the probable iapact of an autoaated 
circulation systea on the Purdue coaaunity and sets forth a plan for 
its ifpleientation. It atteapts to present a frank, balanced, and 
coapreliensive discussion. In the long run, this type of discussion, 
even in its disagreeable aspects, vill better serve the purposes of 
VmQ Libraries/AVC and the University. 

The lain goal of a library is siaple enough. It is to sake 
recorded inforaaticn available to patrons without undue restrictions 
on access or ultiiate use. In achieving this end, though, four aajor 
coaplications arise. 

The first is in judging which stall fraction of currently published 
aaterials should be selected for inclusion in the library's 
collection. The second is in finding and acquiring those aaterials. 
The third is in devising an index or catalog to aake the aaterials and 
their contents available, and in aiding location of aaterials needntl 
by scholars that are aaong those not acquired by the Oniversity. The 
fourth is in assuring that these ai^terials are safely aaintained and 
lent under conditions so no individual precludes reasonable use by 
others and so aaterials are preserved for future aeabers of the 
coaaunity. Rhile an autoaated circulation systea sight appear to 
address this last area exclusively, it will be seen that a significant 
iapact on the other problea areas aay be derived as well. 
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ilALTSZS OF TAMGIEIE COSTS AMD BENEFITS 



PCfelopicntal Tiie and Costs 

Overview study 

Systei Analyst Tlae 1094 hcs. at 11.30 $12,362.20 

Cnstcaer Tiie 300 hcs. at 7.00 2,100.00 

Systei Design 

Systci Analyst Tine 1260 hcs. at 11.30 $14,238.00 

Pcogcaiiec Tiie 840 hcs. at 11.30 9,492.00 

CQStcsec Tine 420 hcs. at 7.00 2,940.00 

Prog calling 

Systei Analyst Tiie 990 hcs. at 11.30 $11,187.00 

Pcogcaiicc Tiie 660 hrs. at 11.30 7,458.00 

Cttstcier Tiie 330 hrs. at 7.00 2,310.00 

IipleientatioD 

Systci Analyst Tiie 630 hrs. at 11.30 $7,119.00 

Pcogcaiier Tiie 420 hrs. at 11.30 4,746.00 

Cistcier Tiie 210 hrs. at 7.00 1,470.00 

780 hrs. at 3.72 2,901.60 

Reviev and Evaluation 

Systei Analyst Tiie 165 hcs. at 11.30 $1,864.50 

Cnstcier Tiie 165 hrs. at 7.00 1,155.00 



Total Developiental Cost 
Capital Costs 

Coiputer Hardware $234,118.79 
(refer to Appendix N for a description of 
the reqoiced hacdware and a discussion of 
procureient options) 

Shelf List Conversion 72,205.65 
(a discussion of this project is presented 
as Appendix 0) 

Total Capital Costs 

Total Cevelopaental and Capital Costs 



$14,462.20 



26,670.00 



20,955.00 



16,236.60 

3,019.50 
$81,343.30 



$306,324.44 
$387,667.74 
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Innoal Hccurring Costs 

riguEes are shovn for the first year only. The reader is 
invited tc refer to Appendix J for a nore detailed 
presentaticn of total costs over the first six years of 
operation of the proposed systes. 

Current systei 

Ccapnter Costs 10.00 
CQstoaer Direct Labor Cost 329,416.02 
Supplies Cost 9,796.40 

$339,212.42 

Proposed Systei 

CcBputer Costs $114,163.56 
CQstcser Direct Labor Cost 180,318.89 

294,482.45 

■et Savings in Annual Becurring Cost (first year) 144,729.97 



ARALTSIS OP INTASGIBLE BENEPITS 



As with lost systeas, certain benefits accrue froa the autoaation 
of the library's circulation activities to Hhich no real sonetary 
value can be attached. In the following discussion they are 
classified into four categories: (1) laprovesents to Traditional 
CircQlaticn Functions; (2) Prevision of Services not feasible with a 
Manual Systea; (3) laplications for Hanageaent; and (4)' Benefits 
Deriving Proi Puture Enhanceaents to the Proposed Systea. 



laproveaent of Traditional Circulation Functions 



As has been pointed out, the proposed systea benefits froa 
increased speed and reduced clerical vorkload. It offers, 
additicnally r several significant advantages over the current 
potpourri of aanual systeas. These include: 

1. laproved accuracy of circulation records. Ohio State noticed a 
Barked iaproveaent over the 15X error rate of their old Key-Sort 
systea. 
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2. BeaoYal of the psychological barcier to library use presented 
by the large aicunt of effort reguirea ef the library patron. 

3. Presentation to the patron of a consistent interface with the 
circQlation systeis of all libraries at Pardue, reducing reluctance to 
use "scaeone else's** departmental library. 

4. Closer coordination of the Save and Checkin functions, insuring 
that a patron's reguests are hODored and with siniial delay. 



Provision of Services not Feasible vith a Hanual Systei 



Oving principally to the vastly different nature of automated and 
■anaal files, several services can be provided by the proposed systei 
vhich arc virtually iaposslble vith any eanual systei. These services 
generally relate to laking a file, in this case the bibliographic and 
circulation files, accessible froi tany locations through on-line 
terainals, vith access being provided via laltiple keys. The 
iiplicaticns of thii? type of service include: 

1. The up-tc-date status of all copies of all titles held in the 
collecticn is available at each teriinal and through the Telephone 
Center. Mot only can the patron deteriine if a book is held by 
Purdue, but he can deteriine which library holds the voluie and 
whether cr not the voluie is currently available. 

2. Met ciily is the user able to search the bibliographic file froi 
reiote tcriinals, but, if the laterial is available, it lay be checked 
out, or, if not available, saved for the patron, again saving his 
tile. 

3. 1 closely related advantage is the ability to save by title 
rather than by copy, regardless of the geographical dispersion of the 
copies, vhich also reduces the tiie reguired to service the reguest. 

4. Security of both bibliographic and circulation data will be 
enhanced, the autciated versions of these files being far less easily 
taipered vith than the present trays of cards, and luch lore easily 
restored should vandalisi occur. 

5. Iiproved control of the collection is possible at several 
points. Overdue. notices are produced autciatically and vith the lost 
current addresses available. The circulation of laterials to be 
placed on reserve can be restricted aliost iiiediately, often before 
the book is physically reioved froi the shelves. The systei lay also 
iasure that laterials returned are proiptly routed to the proper 
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locatlcn, and a receipt of the cbeckin is available for the patron 
desiring cne. 

* 

6. Eiployee norale can be expected to iiprove under the proposed 
systei for two lain reasons. First, personnel vill be involved .with a 
technically advanced systei and, second, a fcrial training prcgraa 
«ill be instituted. Serveral schools report reduced turnover of 
circulation personnel and OSU reports that their clerical personnel 
ace very enthusiastic about the systea* 



Isplications for Hanageient 



As previously stated in this report, circulation statistics are 
generally recognized as the best available indicator of library use. 
The libraries/AVC currently spend $12,812.62 annually for circulation 
statistics perceived as only S0% accurate.* As to accuracy, the reader 
is invited tc coapare the figures in Appendix A (source: various 
annual reports) , Appendix K (source: Libraries and AVC Cost Study, 
August, 1971), and Appendix L (source: Book Fund Allocation Study, 
IHBU, 1973). That the proposed systei would collect these statistics 
■ore accurately should be obvious, for this is the sort of routine 
clerical task to which electronic data processing technigues were 
first applied. 

A nore subtle benefit derived froi the autoiated collection of 
circulation data is the depth of data obtainable, which far exceeds 
anything possible in a lanual systei. For the first tine library 
■anageient vill have an accurate, detailed picture of their patrons, 
and of the use these patrons nake of the library resources. Vith such 
a view, a lore tiiely and beneficial allocation of the libraries* 
resources can be nade tc inprove services without the expenditure of 
additional funds, and the inpact of expending additional funds can be 
■ore accurately deteriined* 

Potential allccation/re->allocation decisions for which relevant, 
accurate data wculd be available include: 

1. Ccnsolidation of special collections or departiental libraries 
where usage is either too low tc warrant naintenance of separate 
collecticns or where two or aore collections are seen to service the 
saae group of patrons. The University of Pennsylvania has taken such 
actions based largely on data derived froa an autoaated circulation 
systea. 



***Study cf Purdue library Statistics", IHRO, July, 1972. 
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2. Eegulate the hours during vhich a library is open, and the 
staffing level during the open hours. Ohio State University has 
adjusted staffing levels in several locations as a result of data aade 
available through .he circulation systei. 

3. Iipioved allocation of funds available for the acguisition of 
■aterials. Of the schools visited, Eastern Illinois University lade 
specific reference to having made such a re-allocation based on data 
froi their automated circulation systei. The recent IMRU Book Pund 
lllocaticn Study is an exanple of the type of work possible at Purdue 
in this area, although better data is obviously needed before^^y 
■ajor decisions can be based on such statistics. 



i|. Igproved allocation of the current collection is possible since 
who is using what will be known to the systes. The shifting of 
■aterials awong the various libraries and secondary storage 
facilities, and the "autoaatic" weec^ing of shelves, are all possible 
outcoaes of wcrk in this area. 

5. By recording the actual loan lengths for each title, it will 
becoae possible to regulate the loan period and aaount of duplication 
of each itea to achieve a desired level of availability. 



Benefits Deriving Proa Future Enhanceaents to the Proposed Systea 



Certain desirable enhanceaents to the proposed systea will not be 
Bade initially, owing to a desiie to provide the Libraries/AVC with an 
operational systei within a reasonable tiae. The anticipated benefits 
deriving froa their eventual iipleaentation include: 

1. Iiproveieot of collection availability through creation of a 
"delinquent patron" status and restricting the library privileges of 
persons so identified. Research tends to indicate that this is a 
technique superior to fining in ensuring tiaely return of aaterials. 
1 closely related function, the ability to produce lists of aaterials 
on loan ly patron for use in end of seaester clearance/encuabrance 
processing, will provide siiilar benefits. 

2. lurther reduction of cl,3rical effort required to provide 
library cervices will be derived froa the automation of encuabrance 
notice preparation, installation of self-service circulation stations, 
and aodif ications to produce the Purdue Serials Catalog directly froa 
the bibliographic file. 

3. Ixpansion of the data in the bibliographic file to improve its 
usefulness to the Acquisitions and Catalog Departaents will have the 
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dual benefits of reducing clerical effort vithin Technical Processing 
and providing status inquiry into laterials in process as veil as on 
the shelves. 

f|. Rany currently uncataloged materials could be entered into the 
bibliographic file Baking thea acre readily available and simplifying 
circulation procedures for thea. Approiiaately thirty different types 
of such lateiial were identified by the OvervieM Study. 

5. Pioduction of a book catalog in hard copy or licrofiche, as 
veil as the production of other special lists, such. as those of nev 
acquisitions, can te feasibly automated. 

6. Pcrtable data recorders are j available to read bar-encoded 
labels in an off-line aode. The use of such devices would streaaline 
inventorying and the collection of certain statistical data 
treaendccsly. 



SDHHABT OF ECONOHIC EVALOATION 



Of the present nanual effort expended in circulating materials, it 
is estinated that .U21 professional, 4.478 Technical Assistant, 15.278 
Clerical, and 7.93 Student FTE would be aade available. (A detailed 
conpariscn of aanpover resource expenditures is presented in Appendix 
H.) Hhile this represents an annual savings of $149,097.13, it will 
be extreiely difficult to realize any cash savings as consolidation of 
the tiae saved into a position which can be eliainated is readily 
accoaplished in perhaps only tha General Library. This presents a 
challenge to a creative library aanageient to devise new procedures 
which will allow the distribution of work to the departmental 
libraries and reductions cf staff centrally. (The firi and 
conditional order procedure which loves the burden of bibliographic 
verification froa the Acguisitions Department to the requestor is an 
example cf this type of procedure.) 

Vhat, then, does the University gain from the assignment to the 
libraries/AVC <on a recurring basis) of an additional $114,000 per 
year? A£ (cinted cut in the sections on benefits, substantial (one is 
tempted to say quantum) improvements in the substance' as well as 
appearance of library services at Purdue. 

Utilization of the library collection, a resource in which the 
University is investing at an annual rate of $1,320,000, is expected 
to increase due to the improvement in services offered. Ohio state 
has cepcrted a. tiustained 171 annual growth in circulation, and the 
University of Haryland 20%. In both instances the increase is 
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attribQted by these schools to the autonation of the circulation 
activities. Greater increases than these were reported at Eastern 
Illinois, althcugb a causal relationship is difficult to establish 
there due to a treaendous increase in collection size and student 
population. Accordingly, the figures presented in Appendix J as case 
1 reflect a sustained 15X increase in circulation at Purdue. This is 
a substantially greater proportionate increase in library use than is 
the $1ia,000 cf the present rate of investaent in the collection. 
Thus, owing principally to its stiiulaticn of library usage, the 
proposed systea represents the aost cost beneficial investient in 
library cervices possible at the present tiie. 



IBPIEflEBTATION PLAR 



Listed below are the activities required to iapleaent the proposed 
systea at Purdue. Concurrent with the Systei Design and Progranaing 
phases kill be the conversion of the shelf list to aachine readable 
foraat. A* discussion of this project is presented in Appendix 0. 

I. Systei Design 

28 weeks elapsed tine; 3 PTE. (2.5 ADPC, .5 Library) 
A. The specification and procurement of the additional 
hardware, and the installation of at least the lini- 
coaputer und one circulation terainal will be necessary 
during the Systei Design phase, 
fi. Two people will require approximately 8 weeks to becoae 
faailiar with the lini-coaputer hardware, operating 
systeas and languages. This estimate includes three 
weeks of formal training for each person. 

C. Approximately four weeks of study in Lafayette and four 
weeks of study in Columbus by two people to becoae 
familiar with the OSO software. 

D. The final twelve weeks will be spent designing and 
specifying the necessary modifications to the OSO 
software, any aodif ications to the mini^computer 
software, and writing the System Design Report. The 
only modifications to be included at' this stage are: 

1. Access by Piece Identification Number (PIH) (This 

is the number which will appear on the bar-encoded 

label attached to the piece.) 
2* Class reserve collection (RBR) and Audio- Visual 

Center over-the-counter operation 
3. Light pen use for data collection on Checkout and 

Checkin 

H. Reformatting of the printed tickets from the OSO 
systea to fit the twelve column printer on the 
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cicculatioD stations. 

II. Prograiiing 

22 weeks elapsed tiie; 3 FTB. (2.5 ADFC, .5 Library) 

A. Ten weeks elapsed tiie for two people is estimated as 
the cequiieaent to code and prograi test the desired 
■edifications to the OSU software. 

B. lour weeks is allowed for any necessary prograising of 

the lini-cosputer. Two people are to be available for 
this task. 

C. Two people will require eight weeks to systen test the 
■edifications. 

D. In parallel with the abote activities will be the 
* continued conversion of the shelf list, the 

installation of required hardware, and updating of 
docusentation. 

III. Iiplenentation 

18 weeks elapsed tine; 3 FTE.o (2.5 ADPC, .5 Library) 

This phase will consist of the conversion of the various 
libraries to the new s|Stes. Based on the experience at Ohio 
State, four souths will be required. In each library the 
conversion will consist of equipsent installation, training, and 
parallel runs. Training is estiaated to require 30 nan hours of 
tiae per library for operational personnel. 

In tandes with the above conversion of the libraries will be 
the placing of the systen in In Production Status (IPS). 

If. Beview and Evaluation 

11 weeks elapsed tiie; 1 FTE (.5 ADPC, .5 Library) 

A review and evaluation of the project wiLL be sade,. the 
results of which will be presented in a forial report. 



4^exclusive of the library personnel to be trained 
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CIRCOLATION STATISTICS 



Tear 
1964/65 

1965/66 

1966/67 

1967/68 

1968/69 

1969/70 

1970/71 

1971/72 

1972/73 

Source: 



legend 

(library use) 
bone use 



General 
library 


Departiental 
libraries 


(482,835) 


(538,018) 


173,890 


136,799 


(596,462) 


(648,825) 


192,434 


151,880 


(593,735) 


(763,986) 


183,355 


179,100 


(627,666) 


(814,085) 


189,592 


191,082 


(641,799) 


(818,061) 


182,702 


200,684 


(610,558) 


(782,044) 


188,322 


206,208 


(661,323) 


(863,665) 


192,283 


238,133 


(589,875) 


(845,755) 


189,410 


254,754 


(432,481) 


(834,258) 


172,327 


250,196 



System 
Total 

(1,020,853) 
310,689 

(1,245,287) 
344,314 

(1 ,357,721) 
362,955 

(1,441,751) 
380,674 

(1,459,860) 
383,386 

(1,439,860) 
394,530 

(1,524,988) 
430,416 

(1,435,630) 
444,164 

(1,266,739) 
422,523 



Headers* Division, Annual Feports. 
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LIBHURY SYSTEMS UNIT WORKIHG PAPERS 



Title 


Systeas 
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Circulation AdYisory Group Duties 




COS 1/73 


Oferviev Study Plans 
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Trip Interview Outline 
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COS 8/73 
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lipleaentation Outline 
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Ohio State University and OCLC Trip Report 
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Onlversity of Pennsylvania Trip Report 
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Report 
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truncated Search Keys 



COS 20/73 
COS 2 1/7 J 
COS 22/73 
COS 23/73 
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tIERARY lOTOHATTON LITERATOHE SOURCES 



<!, Aierican Society for Ipforiation Science. Lnnual Heetings, 
Proceedings. Washington, c.c. Tnonpson bock Company. 

2. Annual Beview of InforBc^ion Science and Technology. Sponsored 
by the Aierican Society for Inforaation Science. Edited by C. A. 
Caadra. Mew lork. Rev York. John Hiley and Sons, Inc. 

3. Aslib Proceedings . London, England. Aslib 

II. AYrai, H. D. . The HARC II Fortat, a Coaaunications Foraat for 

Biblicqrarhic Data . Washington, D.C., Inforaation Syste as 
Office, Library of Congress, 1968. 

5. BIE¥1T. Technical Applications and Hews Announceaents , Reading, 
Hass., Inforaation Dynaaics Corp. 

6. CHAKNEL. the Mewsletter of the New England Library Inforaation 
RetKork. ' BellesXey, Hass., New Fngland Board of Higher 
Education. 

7. College and Research Libraries . Chicago, 111. Association of 
College and Research Libraries. 

8. Inforaation Science Abstracts . Philadelphia, Pennsylvania. 
Docuaentation Abstracts, Inc. 

9. Oournal of library Autoaation . Chicago, Illinois. Aaerican 
Libxaxy Association, Inforaation Science and Autoaation Division. 

10. Journal of the Aaerican Society for Inforaation Science . 
Vaskingtcn, D.C. 

11. LARC Newsletter . Teape, Arizona, The LARC Association. 

12. The LARC Reports . Teape, Arizona. The LARC Association. • 

13. Library Journal . New York, New York. R. R. Bowker Coapany. 

14. Library of Congress Inforaation Bulletip. Washington, D.C. Card 
Divisicn, library ot congress. 

Library Resources and Technical Services. Richmond, Virginia. 
Resources and Technical services Division, Aaerican Library 
Afiscciation. 
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15. 
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16, Ohic College Library Center, Newsletter . Coluibus OhiJ. Ohio 
College Library Center (OCLC) • 

I 

17, proqraa; Nevs of Computers in British Dniversity Libraries . 
Aslib. 

18. Special Libraries. Kew York, New York. Special Libraries 
Asscciatioo. 

19. Oni^etsity of Illinois. Clinic on Library Applications of Data 
processing. Proceedings. Chanpaign# Illinois. 
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SCHOOLS AND FIRMS CONTACTED 



Bucknell OniveEsity - levisburg, PennsylTania 
SasteEO Illincis Univeisity - Charleston, Illinois 
Indiana state Onivetsity - Terre Haute, Indiana 
Ohio College Library Center - Coliabus, Ohio 
Ohio State University - Coloibus, Ohio 
San Antonio College - San Antonio, Texas 
Stanford University - Palo Alto, California: 
State University of Hen York - Albany, Hev York 
Tenple University - Philadelphia, Pennsylvania 
University of British Coluibia - Vancouver, British Columbia 
University of California at Irvine - Irvine, California 
University of Chicago - Chicago Illinois 
University of Illinois - charfpaign-Urbana, Illinois 
university of Maryland - College Park, Maryland 
University of Hinnesota - Minneapolis, Minnesota 
University of Pennsylvania - Philadelphia, Pennsylvania 
University of South Carolina - Colusbia, South Carolina 
University of Tennessee ~ Knoxville, Tennessee 
University of Risconsin at Hilvaukee - Milwaukee, Nisconsin 
■right State University - Dayton, Ohio 
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Addtessograph Hultigrapb Corporation - Cleveland, Ohio 

Beehive Hedical Electronics, Incorporated - Salt Lake City, Utah 

Checkpoint, Incorporated - Cherry Hill, Nev Jersey 

Colorado Instruients Division of Mohawk Data Sciences 

Brooifield, Colorado 

Coiputcr Litrary Services, Inccrporated - Mellesley Hills, Hass. 

Cozzens / Cudahy, Incorporated - Chicago, Illinois 

Digital Bguipaent Corporation - Baynard, Massachusetts 

Priden Division, The Singer Coipany - San leandro, California 

International Business Machines, Incorporated - Irionk, Mew York 

Laiinex, Incorporated - Cleveland, Ohio 

Monarch Marking systems Division of Pitney Bowes, Incorporated 

Dayton, Ohio 

Polaroid Corporation - Cambridge, Massachusetts 

standard Register Coapany - Dayton, Ohio 
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OSO DATA FIELDS 



BIBLICGRAPBIC BSCOHD 



Title nuBber — three characters (binary format 

— a aaxiiUB value of 16,777,216) 
Publication date — four characters 
Hags and Indicators — one character 

Serial indicator 

Non-English indicator 

OYersize book indicator 

portfolio case indicator 

Honographic set indicator 

Spares (3) 

Call Huaber — fron Q to 255 characters 
Bain Entry — froi 0 to 255 characters 
Title — fr9i 0 to 255 characters 
LC card nuiber — froi 0 to 255 characters 
Boldings — 8 characters of inforiation about each 
copy of a title (for up to 309 copies) 

Condition code (loan length etc.) — 1 character 

Location code — 1 character 

Voluae nuiber — 3 characters 

Copy nuiber — 3 characters 
Portfolio case nuiber — 0 or 4 characters 



CIBCULATICB/SATE BECORD 



Patron identification — 9 characters 
Special save flags — 1 character 

Bepair 

Bindery 

Cataloging 

Interlibrary loan 

Spares (4) 
Becord type indicator — 1 character 
Title nuiber (sane as in the Bibliographic File) 
Bolding entry (the holdings field froi the Biblio- 
graphic File record for this copy) 
Dates — 12 characters 

Date checked out cr save placed 

Due date or not used 
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PATBOS RECOBD 



ERJC 



Patron identlf icaticn suiber — 9 characters 
Patron class (student, faculty, etc.) — 1 character 
Expiration date — 6 characters 
Patron naae — 30 characters 

Address type (caapus or off caapus) 1 character 
Address line 1 — 30 characters 
Address line 2 — 30 characters 
Address line 3 — 30 characters 



PIN IKDEX RECORD 

Piece Identification Nuiber — U characters (binary foriat) 
Bibliographic record address — 4 characters 
Toluae and copy data — 6 characters 



AOTHOB/TITLE IBDEX BECORD 



Algorithm — 9 characters 
Record type — 1 character 

Author/Title 

Title 

Bale 

Bibliographic record address — U characters 



TBAMSACTION LOG RECOBD 



Becord type code — 2 characters 
Transaction date (Julian) — 5 characters 
Transaction tiae — ^ characters 
Teriinal address — 8 characters 
Circulation File record 28 characters 
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FILE 




PURCHASE ALERTS 
CHARGE OVER IDE 
DISCHARGE OVERtDt 



ON 
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RECALL FROM FACULTY 
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OVERDUE 

DISCHARGE W/SAVE 
PURCHASE ALERTS 
SNAGS 

CLAIMED RETURNED 




RECALL TO RESERVE 
RECALL FROM FACULTY 
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•NO CIRC. 
COPIES 

•BOOK LOST 
OVERDUE 



SUMMARY 
REPORT 
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OVERIDE - CHARGE 

DISCHARGE 
CLAIMED RETURN 
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on-line search and update 
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PATRON 
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DATA 



DATA KEY- 
BOARDED FOI 
PATRON 
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DATA 


KEY- 


BOARDED 


FOR CHECK- 
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NOTIFIED Dl 
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OSO SYSTEM SAHPLE TRIKSACTIONS 



In Older to better aquaint the reader with the operational aspects 
of the proposed systei, let us trace through a hypothetical phone call 
to any of the libraries or the Telephone center. 

At the outset of the conversation the patron's identification is 
verified with the patron search belon (figure 1) : 

JOHN DOE 

HAIR ST. 
lAFAItETIB 
W ^7901 
06 VISITOR 
KP 750630 

figure 1 

The first lice (SH2/123456789) Mas keyed in (as is indicated by the 
underlining) and the systei responded vitb the patron's naie» address, 
and status. 

After verifying (and possibly correcting) the address infonation, 
the patrcn indicated he would like to check out a copy of the 1920 
edition cf Joseph Conrad's Lord Jin. The following general search was 
then entered: 

8Hl/00ltRL0RD 

">AOB 1 15 MATCHES 0 SldPIVD 

01 CONRAD, JOSEPH IX)RD JIM 

02 CORRAD, JOSEPH VOm JIM 

03 CORRAD, JOSEPH LORD JIM 
0* CORRAD, JOSEPH W>RD JIM, A KMUKB 
0? CORRAD, JOSEPH. l6$7-192^ LORD JIM 

06 CONRAD, JOSEPH LORD JIM 

07 CONRAD, JOSEPH V>RD JBI 

08 CORRAD, JOiSEFH LORD JIM 

09 CONRAD, JOSEPH LORD JIM 

10 CORRAD, JOSEPH LORD JIN 

figure 2 

The search key ('CONRLORO ') was nade up of the first four 
characters of the author's last naie and the first five characters of 
the title. 
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'(109 AIL reirhvid) 



19W 
1968 
198^ 

1968 
1959 

1985 

1931 
191^ 
1921 



A glance at the right hand colum of figure 2 reveals that the 1920 
edition does not appear on this screen so a pige coaaand is entered to 
view the last three entries (figure 3). 



RJ2 

Tags 2 naiches o skiffed (all reirieved n 2) 

U CONRAD, JOSEPH LORD JIM 19*^9 

12 CORRAD, JOSEPH LORD JIM 1920 

1) COHRAD, JOSEFU LMD JIM 1920 

figure 3 

It is readily seen that the library does hold the 1920 edition. To 
deterainc the status cf all copies of the title, a detailed search is 
executed (figure U) . 

SH2/mgl2/ALL ^ 

FR600^itlM920 CONRAD, JOSBFH LORD JIM HOLC 753U* 1920 OOOJ 

01 001 3WEEK UND 

02 002 3WEEK UND 

03 OOil I^WEEK VOL 

figure 

Finally, copy 1 is checked cut to Hr. Doe (figure 5) . 

CH0/Uf«l/PI»123U56769/Wffi 
HSgE 12J4567b9 
FR6009><»161920 

CONRAD, JOSEPH 001 UND 

LORD JIM 25fl83T 75120T 

figure 5 

This transaction also results in a page slip being printed at the 
library (in this case UND) holding copy 1. 



OTHER TBANSACTIODS 

Soae ether examples of transactions executed on the tereinals are 
Charge (using call nunber as the book identifier) : 

CHO/CL«926,g%T'»?R0/Cl/PIgl23'»^7e9/l«T 
fAffi 1251^55759 
9e6»2^3R0 

ROiOARD, JOHN. 1907- 001 OENL 

OBOROB STEPHENSON, CREATOR OF 238857 "^30 
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Discharge (with a save pending on the title) 

P00/cyi=926.2^?W/Cl 

KWIAIDfJORR. 1907- 001 OERL 

annsB stefhersoh, creaior of 238637 73122? 



Beneval: 



nUSB CHAROB: 96763^321 



^^jr/^926.2^g0|^Cl/rt«125'»36789/roE«73123O 

9e6.23Sli»3i«) 

001 238837 731230 



Sa?e: 



glt^«258837/PI«96769l»321 



Snag: 



MB/Hf238837/Cl 
SMMSACIIOll COfflZiZD 



General search (on author) : 

am/oowR-.— /8icip.y^ mmchm 30 skifpid (mot ah iraiiniD) 
01 oonttD, JOflOT 

Oe OOIIRA0, JOSBM CHAIO *5»' 

03 CORRAD, JOSEPH °"SSL lOko 

Oil COilRAD, JOSBPH 0M»2 . n iw Mia iSJ 

06 OOMRAD, J06BPH 2!^»«=« iS? 

<yr OOIRAD. JOSEPH ™* CHUaWEH OP THE SBA 

09 CoSS. FRBb CBORCa A CLUICO-PATHOLOOIC STOW OP ACOTEMT 1958 

S cSSS; mSSjaiSs a comparative stuk; op we PORmmroi 19^6 

Bote that all transactions hate a coiaon syntax: • ^"J^^^'^i?" .Jjjf 
le.c CH6) fclloiied by various operands (e.g. CL 926.25ST^^B0) 
separated by slashes. Soae of these codes and their seanings are: 

SHnSH2,CHG,0C6,PE!l,SVE,SIIG,PGn , ^ . B««T.rl.«« 

the transaction codes for the general and detailed searches, 
charge, discharge, iene«, snag, and page transactions. 

CI call nuaber 

PI patron identification nunber 

II line nuiber (of the current screen) 

TH title nuBber 

CD copy nuabei n 

RHT code signifying a reiote checkout , ^ ^ a % 

DOE due date (used to override the coiputer calculated date) 
SKIIsn begin retrieval iiith the n*Vst recor.d which 
■atches the search key (general search) 



Appendix I 3 



COHPARISCM OF TOTAL COSTS: EXISTIMG V8 PBOPOSBD SYSTEMS 



Iwmr of 8y*tai Optntlon 

12 3^ 
U % Inflation of personnel and luppllt* eoatti 1% annual Ineraaae In eireulatioa 



Clreulatlon 


^22,325 


W5,901 


558,786 


6^2,60^ 


738,995 














Mrtet lAter 


329*^16.02 


395,299.23 


^7^,359.08 


569,230.89 


683,077.07 






11,755.68 


1^,106.61 


16,928.17 


20,313.60 


TMaI fbr Tmt 


339f212.ii2 


'»07,05»».91 


i^,U65.69 


586,159.06 


703,390.87 




339,212.^2 


7«>6,267.33 


1,23^,733.22 


1,820,892.28 


2,52^,283.15 


prwoetd 8yttai 


• 










•dditioml 
iMM (or) 
poreteM 


150, 5^3 .W 

320,617.91 
18,000.00 


150,623.56 
86,779.20 
18,000.00 


152,1197.56 
87,073.20 
18,000.00 


1^1,365.52 
87,381.96 
18,000.00 


162,161.52 
37,706.08 
18,000.00 




6,6l>».00 


9,25«».70 


9,717.^3 


10,203.30 


10,713.^7 


DtvtloiBtBUl Cotta 

(sM ^occGMie BrmluAtlon" 






• 




Stelfliitt Comrtrtloo 

(AppnAiat O) 12,20^.6} 










Litetiy 

DlMet Ubor 


160,318.89 


a6,382.67 


239,659.20 


311,591.0^ 


373,909.25 


fotid torTtmr 
Imam (or) 

pQT^bMO 


311,205.32 
68l,29y.7S 


39»>,^6o.93 
330,^16.57 


^39,87^. 19 
37l*,W»9.83 


1161,159.86 
'»27,176.30 


56l»,78^.2^ 
^0,328.80 


CiMa*Uv» Total 
l«M(ar) 


511,205.32 
661,299.75 


905,666.25 
1,0U,716.32 


1,3«^5,5>»0M 
1,386,216.15 


1,826,700.30 
1,813,392.'»5 


2,303,721.25 


Co— S: % lonotioo of porsooMl and ■upplloo coots, no aimuol ioe: 


raaao in elreolatlon 


txlotios SyotoB 












Utamsy 

Mnot Labor 


329,^16.02 


3^5,886.82 


363,181.16 


38l,3i>0.22 


• 

^,^.23 




9,796.«»0 . 


10,286.22 


10,800.53 


n,3«»0.56 


11,907.39 


Votal tm T«ar 


339,212.V2 


356,173.0^ 


373,981.69 


392,680.77 


i»l2,3l^.8l 


c«niatiT» Votai 


339,212.te 


695,385.«»6 


1,069,367.15 


l,^62,0«»7.9e 


1,87^,362.73 



(m danea for *tm» llatad in eaa* 1 not Hated hero) 



Klhraiy 

Mraet Labor 



*o«al for T 
.Im— (or) 



180,318.89 

511,205.32'* 
681,299.75 



CMBlativa fetal 
leaso (or) 



511,205.32 
661,299*75 



Ooeta per Circttlation 
Caao 1 

biatiac Sratea 

PrepesoA Sjrates* 
laaao(or) 



.6026 



1.2559 
1.6737 



169,33^.63 

367,^13.09 
303,368.73 

878,618.^1 
9ei»,668.lt8 



.8377 

.6116 
.6600 



198,801.57 

379,016.56 
313,592.20 

3.,257,63«>.97 
1,298,260.66 



.67^ 

.7872 
.6702 



20e,7%1.65 

378,310.^7 
32^,326.91 

1,635,9^5.W» 
1,622,587.59 



.9122 

.7^ 

.661^ 



219,178.73 

^10,053.72 
335,596.28 

2,0»»5,999.l6 
1,958,185.87 



.9»9 

.76^3 
.6635 



Btlatlog 8jrat«i» 

Vrcyoaod flyatw 
leaao (or) 



ERiC 



1.2559 
1.6737 



■oti |r<*aU.« eaae for thla ajritaa 



.8730 

.9026 
.7«>33 



.9168 

.9311 
.TfOk 



.96^7 
.7966 



1.0129 

1.007^ 
.82^5 



6 

8^9,6U 

819,07^.71 
2'»,376.5< 
8«»3,^5l.3fi 
3,367,73^.M 



68,0V6.i»( 
88,0ii6.iK 
18,000.0( 

11,2^9.11 



^H8,691.1( 

565,966.61 
565,986.61 

2,957,^7l.l« 
2,869,707.8j 



H20,k27.35 
12,502.91 
'»32,930.3! 

2,307,293 .2e 



230,137.61 

3'>7,^33.2! 
3^7,^33.21 

2,393,^32.31 
2,305.619.06 



.9925 

.6660 
.6660 



1.0636 
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.8535 
.8535 



circulation bjr Departmental Library 
for the 1970-1971 Academic Year 

Divlslon/Unlt Hone Library Beserve Total 

Use Use Book Use Book Uses 

General Library 191,635 7*^9,565 1,005,5*^2 

School of Agriculture 

Dairy 0 0 0 0 

Life Science 3*^,658 J36,823 28,693 200,17»v 

Biochemistry 2,572 71,3*^3 7,6l9 81,53*^ 

Forestry-Hort lf,887 10,921 9,153 2lf,96l 

Entomology 0 0 0 0 

Ag Engineering 0 0 0 0 

Total Agriculture U2,U7 219,087 ^,U65 306,669 

Schools of Engineering 

AAES&CT 10,2lH 15,357 2,796 28,39*^ 

Chem. Eng./k. Scl. 5,926 7,315 9,335 22,576 

Civil Eng. 9,1*^2 12,lf02 10,578 32,122 

Nuclear Eng. 5,l86 30,6l2 k,kOO Uo,198 

Electrical Eng. 17,321 11,380 5,363 3*^,06^ 

Mechanical Eng. 7>1*35 6,387 ^,602 lQ,k2k 

Gosa Libraries 0 109 0 IO9 

Total Engineering 55,251 83,562 37,07*^ 175,887 

School of Home Ec. U,951 58,531 20,035 90,517 

School of HSSE 

CcBittunications 1,825 1,7^ 0 3,565 

CDFL 0 0 0 0 

Education 0 6o,8Ui^ 0 6o,Bhk 

Phil-PollBcl 2,397 337 2,335 5,069 

Psychology 1*^,378 28,913 25,750 69,6kl 

Sociology 0 0 0 0 

Total HSSE 18,600 91, 83*^ 28,085 138,519 

school of Ind. Mj^t* 23,605 67,662 31,555 122,622 

School of Pharmacy 7,9^9 '^5,03'^ 5,256 58,239 

School of Science 

Chemlitzy 15,20U 1^9,232 9,335 75,771 

Oeosclenres 2,289 5,^^87 1,3*^0 9,ll6 

Mathenfr'a..s 19,836 79,979 l6,66^^ Il6,lj79 

Physlct 9,011 8,851 1,838 19,692 

Total Science k6,^ho lh^,^9 29,169 219,058 

School of Technology 810 U,575 518 5,903 

School of Vet. Sci. 13,092 37,109 3,500 53,701 



Total Deirt . Libs. 219,715 750,9*^3 200,1^57 1,171,115 
Total Libraries lHl,350 1,500,306 26»f,999 2,176,657 

source: Libraries and AVC Cost Study, August, I971 
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Major Hardware Conponents 



Speed 
I^inter 



Patron 
File 




( Tran. J 




Bib. 
File 



Hig^ Speed 
TelecaaBonicatlons 



Catalog Infoxmtion Teminal 



Uaplay 
Screen 



Keyboard ^ 




D.E.C. 
FDP llAo-EE 
(Library) 



Mlniconputer 



Integrated 
Circulation Terminal 




r 



Fen 



Punched Tape 
Header 



Rrinter 

Diiplay 
Screen 



Keyboard 



Mini-difk 
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Tendnal Locations and Line Boatings 



ROSS ADE STUDENT APARTMENTS 



10 



11 



12 



13 



14 
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Allocation of Terminal Equipment 



General Library 

circulation desk 2 

workroom I 

Catalog Information Center 3* 

Reserve Bock Boom 1 

Bookstall 1 

8 

Audio-Visual Center 1 

School of Agriculture 

Life Science 1 

Biochemistry 1 

Forestry-Hort 1 

Ag Engineering 1 

k 

Schools of Engineering 

, AAES&IE 1 

Chem» Eng.^. Sd. 1 

Civil Engineering 1 

Nuclear Engineering 1 

Electrical Engineering 1 

Mechanical Engineering 1 

6 

School of Home Ee. 1 

School of HSSE 

Communications 1 

Education 1 

PMl/PolySci 1 

Psycholo^sy 1 ^ 

School of Ind. Mgmt. 1 

School of Pharmacy 1 

School of Science 

Chemistry . 1 

Oeosciences 1 

Mathematics 1 

Physics 1 

k 

School of Technology 1 

School of Vet. Sd. 1 



* Catalog Information terminals will not he equipped with 
data collection (light pen) equlpnent Appendix R 
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Library Hardware Reqidrements 



I. 



in. 



IV. 



Minicomputer 

(Digital Equipment Corp. EDP llAO-EE 
with 16k words of main memory, 1.2 Meg 
words of disk storage, console, punched 
tape reader (for software maintenance), 
and all necessary line multiplexors 
and interfaces) Purchase price 

^ 5 year lease/purchase 

Maintenance 



Circulation Terminals - 29 required 

(integrated terminal incorporating a 
Beehive SB-1 CRT, a Pitney Bowes light 
pen, a 12 column printer and the 
necessary interfacing electronics) 



$55,690.00 
l,l8l.l8/mo 
U86.00/mo 



Each 



Total 



Purchase price 
5 year lease/ptirchase 
Maintenance 



$«*,955.25, $lU3,6ni».25^ 
108.9T/ino 3,160.15/mo 
50.00/mo l,U50.00/mo 



Catalog Information Terminals - 3 required 
(Beehive SB-1) Each 

Purchase price - $2,335»O0 
5 year lease/purchase - 51.37/mo 
Maintenance - 25.00/mo 

Other Coonrunications Equipment 

A. Telephone Lines 

23 voice grade lines linking the 
ninicoiDputer with terminals not 
in Stewart Center and one "02" line 
linking the minicomputer to 
ADPC*s machine. 

B. Modems (data sets) 

1. High speed (7200 bps) for the 
Libraiy-ADPC line - 2 required 



Total 

6,86U.5U 
lU5.86/mo 
75.00/mo 



2. 



Purchase price - 
3 year lease/purchase - 
Maintenance - 

Medium speed (I80O bps) for the 
links tc the remote terminals - U8 



Purchase price 
3 year lease/purchase 
Maintenance 

3. Null modems (D.E.C, H312-A) for 
local terminals - 8 required 

Purchase price 
5 year lease/purchase 
Maintenance 



Each 

16,900.00 
15l».00/mo 
69«00/mo 

required 

Each 

$ 325.00 
11.05/mo 
U.95/mo 



- $ 



Each 

65.00 
l.li3/mo 
5.00/mo 



I 250.00/mo 



Total 

$ 13,800.00 
308.00/mo 
138.00/mo 



Total 

$ 15,600.00 
530.Uo/mo 
237.60/mo 

Total 

;) 512.00 

ll.l*U/mo 
l»0.00/mo 

Ippeodix V 



ADPC Hardware Requirements 

I. Main Memory 

(an additional 2^6k bytes (characters) 
of core storage will "be required to 

run the on-line functions of the system) $2,700.00/mo 

II. On-line storage 

(two spindles (200 Meg characters) of 

IBM 3550 disk storage) . $l,550.00/mo 

m. Line interface to the 5705 

Conmunications Controller 15.00/mo 

I\r« Conimter operations overtime 

Required for weekend operation when 

ADPC is currently closed) |5,000.00/yr. (est.) 



A great deal of flexibility is available in procuring the Library hardware; 
several rental and leasing plans are available from various sources. Two such 
plans are shown cui examples. One requires the payment of 2.2^ of the purchase 
price of the equiipraent per month for 5 years, at the end of which a payment of 
10^ of the original purchase price is made to secure title to the equipment. 
The other requires ;')aynents of 5.H1^ for three years and a similar final payment* 
The effect of purchasing vs. leasing can be seen in the following graph which 
shows the cash flow if all hardware is purchased in the first year vs. the cash 
flow if the indicated leasing arrangements are made. 

In the area of serviceability and reliability, all hardware would, if 
procured in the indicated quantities, be maintained by local personnel and has 
an excellent reputation for reliability. 
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> TEtIT liT I rE„10jAjl_FAR_T H LJCON VIR S IOW OF THE P ORDDE U NI V F R SI TY__ SjlEl? 
ilST TO MACHINE REA DABLE. FORM JLITH _tMPH-ASTS ON TH E REQOIBEHE NTS OF T H g 

PROPOSED CIRCULATIOM SYSTEH 



Within this Appendix a plan for the conversion of the shelf list to 
■achinc readable fcra «ill be developed. This plan will take into 
account pciiarily the reqairencnts of the proposed circulation system 
and the modifications to te made to that system in the future. 
Attention is given, however, to considerations of regional and 
national ccoperation. 

The reader is referred to Appendix G which lists the fields 
contained in the OSU bibliographic records. At the bare minimum these 
mould require conversion. As linimal consideration of cooperative 
requirements, these fields should also be tagged mith the appropriate 
HABC tags (or seme other set of tags (e.g. a mnemonic one) having a 
one to one correspondence with the HARC tags) . 

Due to the usefulness of series notes and added entries, 
consideration must be given to converting ». »ese items also. For 
example, studies of MARC records indicate a relative frequency of 
8.5% and an average length of 41 characters for 400 series tagged 
fields. This average cost of 3 3/4 characters per record seems a 
small price to pay for the conversion of series notes at this time. 



A study of overlap between the Purdue University shelf list and the 
data base of the Ohio College Library Center (OCLC) revealed a U4« 
overlap in English language monographs. Owing to this high hit rate 
(considering that OCLC is basically a post 1969 file), the fact that 
this overlap can only increase, and the decay in usefulness over time 
of these materials which are least likely to appear in an OCLC like 
data tase, ccnversien cf any additional fields is not advisable as far 
as the circulation systea, with future modification, is concerned. 

An outline of various keyboarding technologies will be found in COS 
11/73. Ihe technique recommended here is the in-house typing of the 
records and vendor supplied optical character recognition (OCR) 
conversicn of the typed records to magnetic tape. This technique is 
chosen for several factors including: 

1. Ihe keyboarding rate .is significantly higher than with 
keypunch or keytape type operations. 

2. Ihe necessary typewriters could be redistribute^'"^ after the 
conversion project. Additional personnel could be assigned to 
the project with miniwal additional capital expense.'- . 
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3. cc.puter resources are net required during the keyboarding 
cperation as they would be «ith any on-line technique. This 
aliens great flexibility in scheduling personnel. 

Froi last experience it is recowended that the conversion employ 
IBH Selectric typentiters with OCR-B upper and loner case font. One 
tiie use (fil») ribbons and a good quality paper are also necessities. 

Based on the OSO experience, and accountinq for infja^i?;* their 
costs hate been pro-rated based upon relative nuiibers of titles to 
arrive at the approxiiate cost for our conversion presented in the 
•Econciic Evaluation- of $72,205.65. The iiplicit assumption is that 
the economies of in-house typing are equivalent to the additional 
keystrolces required by MARC tagging. The OCR-B font recommended is 
shown in figure 1. 



AL^HA CHARACTER SET: „„^.a..»iiwu»v» 
UP^ER CASE: AlCOEFfiHIJKLMNOPORITOVJXYZ 

LOWER case: •bed«fgh1Jkl«nopqr»tuvi»xy« 
NUMERIC CHARACTER SET: 0123*567 89 
PUNCTUATION: * 

stmoLS: a$*/»t i*-x£ 
figure 1 
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